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You turn on the steam 

This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment 
opens wide and stays open as the air and 


condensate continuously pour through 


The equipment reaches production tem 
perature in the quickest possible fime 

Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con 
densate as it forms—even a tiny tea 
spoonful There’s hot steam in the equip 
ment all the time steady, maximum 
temperatures are maintained 

It all adds up—to more production 
per day 

Other profit-making features of the 
Yarway Impulse Steam Trap— low initial 
cost, easy installation, stainless steel con 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors 

Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you 
For free Yarway Impulse Steam ‘Trap 


Bulletin T-1740, write. 


YARNALL-WARING COMPANY 


128 Mermaid Ave., Philadelphia 18, Pa 
t. 
oN. .. resulting in fast heat-up of equipment, 


more production per day. 


YAR WAY | impulse steam trap 





tt 

Pe trochen 
REESE to Special Ass signments 
W. Sairu, Econ olen Elites 


itt Spann. | astern and Fore gn Editor 


M. Witson, Western Editor 
. Contributing Edito 
E Managing Editor 
litorial Assistant 
v. Libraria 


@ 


1 Oil Publications of 


rE GULF PUBLISHING COMPANY 
Rox fy iH Istor 1) Texas 


PETROLEUM REFINER and The REFINERY CATALOG 
x gas ‘ ' al ie etry 


etroleum Refiner Is Indexed by Industrial 
Arts Index. Chemical Abstracts and by Engi 

dex, In Microfilm copies avail 
rough University Microfilms Ann 


posite cx? 


eon geass 


Volume 32, No. 8 


Thermodynamic Data for Low Temperature Design... 101 | 
Donald L. Kats, Ralph H. Schats and Brymer Williams — Seay 


ts rs - "ae 
Aperosimating Natwrl Gex Composiion. Se 8) Sh thy 
7 é > 


: stake ie 


TW, gaara de isasanimaden a oie nS 


W. F. Krause, &. C. Dystrup and K. @. Buchanan 

New Flow Meter Measures True Mass Rate .. 
Y. T. Li and P. &. Lapp 

Petrochemical Reactions, Part [V. Oxidation of Hydrocarbons... 
Lewis F. Hatch 


Reactor Inspected by Isotopes. . 


Electrical Problems in Petrochemical Process Control. . 
D. J. Pompeo 

Casebook of a Corrosion Chemist. . 
Maxey Brooke 


The Design and Construction of Control Valves 
David E. Hostedler 


Refining with Adsorbents, Part IIL. . 
V. A. Kalichevsky and K. 8. Kobe 

European Refinery Capacity Up 

Determining Tetraethy! Lead in Gasoline by Flame Photometry 
John H. Jordan, Jr. 

Take Another Look at Economic Pipe Sizing 


Howard F. Rase 
Taking Stock.... 
Cecil W. Smith 
Will Refinery Waste Kill Fish? _. . 
Howard P. Clemers and Phillip Summers 
Underground Product Storage _. 
As Management Sees It 


How Much Authority Should Safety Directors Have?. 
Al Reese 


The Foreman, the Worker and Human Relations 
David PF. Tver 


Here’s More Information on Adver- 
tised Products 


What's New in Menujacturcta’ 
Literature Insert 172-173 Index to Advertisers 





A Quick Look at 


Petroleum 


Liquid Fuels in America... Here is a long-range 
analysis, penetratingly thoughtful. In definite terms o 
the author spe Ils out the adequac vy of petroleum and 
vives a time-table for residual fuel oil conversion Refiner 


oil from shale and coal hvdrogenation. Page 90). 


An Economic Comparison of Electric Motors vs. 
Steam Turbines for FCCU... A fluid catalytic 
cracking unit requires a treme ndous amount of power! 
with a high degree of continuity Phis paper is a . 
perceptive analysis of the investment cost, operating this month 
cost, flexibility of operation, and operating record of 
steam turbine and electric motor drives. No philoso 
pher, the author relies on cold dollars-and-cents 
figures to present his comparison. A careful study of 
this article may result in savings of as much as $ 
million for you. It's worth your time. Page 96, procedures with the understanding that although 
routine analyses may not justify the various refine 


Thermodynamic Data for Low Temperature De- ments, a better knowledge of their existence may pro 


Tale ——— 
sign? » « « Remember the last time you designed a mote better analytical results. Page 109. 
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low temperature plant or process? You can recall 

the lack of reliable correlated data. The fluids behave Save LTFD Calculation Time With These Sheets. . . 
much differently from those at atmospheric tem Illustrated calculation sheets relieve chemists of the 
peratures. The properties of mixtures are sensitive routine task of calculating low temperature distilla 
even to slight changes in pressure and composition tion analyses. In addition, the calculations can be 
This is because the conditions of pressure are closet made more accurately and rapidly. Further, the 
to the convergence or critical pressure of the mixture training period of new operators can be shortened 
The cost of refrigeration is high and the use of a because lengthy calculation instructions can be elimi 
design safety factor, because of a lack of accurate nated. Page 115. 

data, may result in prohibitive costs. The authors 

present the sources of the available low-temperature New Flowmeter Measures True Mass Rate . . . 
lata and tell how to use correlated data correctly Here 


Page Ol. 


is a new flowmeter which measures the true 
mass rate of How independent of any physical 


properties of the flowing fluid. The meter can be 


Approximating Natural Gas Composition ... \ calibrated without passing fluid through it. has an 
chart has been developed which predicts the hydro exceptional high speed of response. and can measure 
carbon composition of natural gas when the specifiy an accurate average for pulsating flows. Here vou 

gravity and adsorption index of the gas are known will find discussed an experimental model. the flow 

In the testine of 31 natural eases of widely differing meter performance and current development as well 


compositions, it was determined that this means of as the principle of this new flowmeter Page 119. 
estimation was accurate to about plus or minus 10 


percent for individual components and to about plus Understanding the Chemistry of Petrochemical 


Reactions ... Part 4 of this primer of petrochem- 


or minus 5 percent for groups ol components 
Page 105. icals covers the oxidation reactions of hvdroc arbons 
The large tonnage petrochemicals, such as alcohols, 
LTFD Calculation Procedures ... Although difte:s aldehydes. ketones. and acids, are produced mostly 
ences in analytical results between laboratories are by these reactions. Liquid phase oxidation of paraffin 
usually due to errors in technique, variations in wax is becoming a big business. The oxidation of 
calculation procedures have contributed to the dis cumene. benzene. toluene and other aromatics is 


crepancies This artic le presents precise calculation discussed. Page 127. 





Electrical Problems in Petrochemical Process 
Control... Precise control of process variables i- 
absolutely necessary for maximum production of top 
quality products. The author discusses the problems 
associated with the newest types of control instru 
ments and offers valuable suggestions on such matters 


as fast-acting controls. explosion proofing, maint 


petro 


hance and frequency response techniques. 


high interest reading for all refinery and 


chemical men Page 127. 


Casebook of a Corrosion Chemist... Five tough 
corrosion problems and their solutions are presented 
by this veteran corrosion chemist. Condensed for 

quick and easy reading, this short feature may pro 

vide the answers you've been seeking for corrosion 
in reboilers. condenser tube sheets. ete. Turn to 


page ISI. 


The Design and Construction of Control Valves. 
What makes the wheels go round in refineries and 
petrochemical plants? Why, the control valves, of 
course. Read this authoritative discussion of how they 
ire constructed, materials of construction. and the 
eflect of design on operation. There is a world of in 


formation packed into this two page paper. Page 133. 


Refining With Adsorbents—Part Il... Percolation 
is the most widely used process for applying adsorb 
ents to the oil. This, the third part of a series. details 
the application of fuller’s earth and bauxite in this 
method. Of special importance is the discussion of 

adsorbents 


the latest regenerating 


without loss ot decolonizing properties Page 135. 


techniques for 


Determining Tetraethy!l Lead in Gasoline by 
Flame Photometry . . . Photometric methods are 
accurate and fast. though the original cost of the 

equipment is mu h lower. Here is the analytical pro 

cedure and also the relative accuracy compared with 


the chemical methods. Page 139. 


Take Another Look at Economic Pipe Sizing . . . 
As a solution to the lamentable oversimplifieation in 
pipe sizing, this author presents a new method and 
a new philosophy to the estimation of piping costs 
in selecting process line size. By this rapid method 
the engineer can ferret out those particular lines 


which require more detailed study. Page 141. 


How Much Authority Should Safety Directors 
Have? Very little. they replied in answer to a 
PETROLEUM REFINER questionnaire. Should they have 


1Y5S3—A Gulf Publishing Compas 


authority to penalize a worker for persistent: infrae 


tions of the safety rules? To recommend punish 


ment? To shut down an installation? For some out 
spoken opinions on the se and other controversial 


questions, turn to page 187. 


The Foreman, the Worker, and Human Rela- 
tions . . . No longer are the foreman’s functions 
limited to carrying out policy and maintaining pro 
duction schedules. Far more important these days is 
the ability to lead men. Here is a thought-provoking 


Page 190. 


article that will benefit every supervisor 


Will Refinery Wastes Kill Fish? ... Certainly. These 
wastes can deal a lethal blow to marine life and 
arouse the indignation of sportsmen, The current gov 
ernment interest in the problem has been aroused to 
a great extent by fishermen. There is a definite prob 
lem. The logical process Is to detine the limits and 
scope. And from the results determine the solution. 

Here's a report on the original research to determine 

just how fish are killed by wastes, the toxie concen 

tration levels. and methods of reducing toxicity of 


Wastes Page 145. 





PROCESS ISSUE Next Month 


\ preview of next month’s PROCESS ISSUE 
finds these new developments up for publi- 
cation. Don't miss this opportunity to see the 
best picture of processing in the industry, 
for the year 1953. In the September issue 


you will read about 


New Processes 
Cyclic Adsorption Refining 
\lkylation with Effluent Refrigeration 


Electric Lube Oil Treating 


First Commercial Installations 
\tlantic Catalytic Reforming 
Klectric Distillate Treating 


Fuel Oil Desaponification 


Symposia on Ammonia and 
Derivatives 

Hydrogen Cyanide 

l rea 


Methanol 














What it takes 
to make a 


3000 Degree 
Refractory 


Concrete 


Because of the wid pread interest in 
the use of refractor castable 
asked u for 


performance of 


Tinh 
furnace operator have 
the story behind the 
B&W refractor 
Kaoc ist 


Ilere are the answers to some of the 


unique concrete, 


most frequently asked questions: 


Kaocast as a 
castable, do 


QO. When you refer to 
de Tee refractory, 
u mean that its melting pint is 
w0° FO 
A. No, thus 


finniit 


means that its service use 


0° bf; its melting poimt 1 


ny degree , higher 
Q. Just what does it take to make a 


100 degree refractory castable like 


BEW Kaocast? 
A. Let's first define a few terms. Re 
fractory castabl ive made with granu 
lar materimls which ar ume stable 
it hugh temperatur mad which can 
undergo repeated heating and cooling 
ck without disimtegration 
known as refractory 
grogs, are blended with 
hydraulic binder Lhe mitial 


of a refractory castable is thus d 


inaterials 


oped in the same manner as that 


china concret that throug 


the chemical action between water 


and the binder. A strong ceramic bond 
is formed when the refractory castabl 
is subjected to temperatures above the 


vitrincation point. 


Q. Then jou have a grog, a binder 
and a method of putting them to- 


vether. Which is most tmportant? 


A. You can't sav that any one is most 
important. It's a combination of all 
three. Let’s take them one at a time 
Our grog consists primarily of the 
proper blend of 


ilumina-silica materials 


kaolin and other 
This ratio 
cnables us to achieve a grog with 
minimum expansion and shrinkage, a 
high fusion point, and greater stability 


under load, at varying tempcratures 


Q. And now, what about the binder? 


There are a number of factors re 
le for the success of the Kao 
nder. One is the compound 

Prcalcum Penta-aluminat line 

to 5 alumina). ‘This formula produces 

the most refractory compound (high 
that can be madk 
from lime and Another 1s 
that by using the purest commercially 

Watlabl vc and alumina, the Kao 

ubstantially free of iron 

th tri of th that 


est melting point 


ilumina 


cast binder 1 


ubine during the pre 


Advertisement 


firing of the binder to produce stable 


compounds. 


Q. Just how important is the manu 
facturing or “blending” of the grog 
and the binder? 

A. If one factor could be singled out 
as “most unportant” it would be 
quality control 

Direct contro] over the fineness of 
materials, prefirmmg temperatures, and 
other phases of manufacture 1s pos 
sible at B&W because both the grog 
ind the binder are made and blended 
at B&W ’s Augusta Works—under 
B&W ’'s direct control and supervision 
Q. These factors you've discussed 
must add up to some specific advan 
tases of Kaocast. What are they? 


A. B&W Kaocast has all the 


installation which are 


advan 


tages of cas 
responsible for the widespread interest 
in refractory concret us these ex 
clusive features: It 1s only 
degree retractor conercte with 
resistance to spalling and low volun 


change throughout its operating rang 


rit BABCOCK & WILCOX CO 
nes Division 


C)thice 





Eliminates Auxiliary Equipment 
with Portable Drilling Rigs 


A new air blast drilling technique developed by the Winter- 
Weiss Company and adaptable to all their PORTADRILL rigs 
uses Ro-Flo rotary air compressors to eliminate extensive and 
costly auxiliary equipment in some types of drilling operations. 

Through the use of the compact and self-contained Ro-Flo unit, 
all apparatus can be integrally mounted with the drilling machine 
on a single truck chassis. Power is generated by the truck motor. 
This elimination of a separate truck mounted and diesel powered 
compressor has minimized drilling costs and reduced drilling to a 
one unit operation. 

Field expeditions with the new Ro-Flo compressor equipped 
PORTADRILL rig quickly earned for it a reputation of depend- 
ability. It has been chosen for exploration by major oil companies, 
geophysical organizations, and by independent contractors for a 
multitude of uses. 

Ro-Flo compressors are built in capacities from 40 to 3200 cfm 
at pressures from 5 to 40 psig with momentary overload to 65 
psig, and are only one of five separate types of air and gas han- 
dling units maaufactured by Allis-Chalmers. 

For detailed information on an air or gas handling unit to fit 
your particular need, contact your nearest A-C sales 
office or write Allis-C halmers, Milwaukee 1, Wis. 


Ro-Flo ond Texzrope ore Allis-Chalmers trademarks 
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Are your high temperature tubes giving 
you the best life/cost ratio? Ask the experts! 


DM STEEL 


This month's report is on: 


Has unusually high creep strength for a pearlitic steel, 
good stability up to 1200° F., fairly good corrosion and 
oxidation resistance. Has 2 to 3 times the life of carbon 
steel where corrosion is not severe. Recommended for 
cracking furnace tubes, hot oil lines, superheater tubes, high 
temperature steam piping and forgings for accessory parts 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo $$ 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS__16-13-3 
DM.2 2%% Cr.-1% Mo. Sicromo 7 25-20* 
Silmo Sicromo 3 Sicromo 9M 25-12* 
DM 4-6% Cr.-Mo. 18-8 Stainless 45-15** 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** 
*Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 








HANCES are there are several high temperature tube 
steels that will solve your particular combination of heat, 
pressure, oxidation and corrosion problems. But there’s 


only one analysis that will give you the best life/cost ratio. 


The best way to find that one steel is to ask the experts— 
metallurgists of The Timken Roller Bearing Company. 
They're recognized authorities on high temperature steels, 
backed by 20 years’ experience. With 24 different analyses 
to choose from, they'll help you pick the steel that’s best 
suited for your particular application. And you'll be assured 
of uniform quality in every tube because the Timken Com- 
pany rigidly controls the quality of the steel from melt 


shop through final inspection. 


Let the Timken Company’s RSQ—Research, Supply, 
Quality—solve your tube problems. Ask the experts! The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ““TIMROSCO”. 


tel 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Here Are Facts 
You Should Know About 
Electric Motor Bearings 


An ideal motor bearing would operate for indefinitely 
long periods under all types of conditions without 
requiring any attention whatever. However, in the 
opinion of our engineers, such a bearing and its at- 
tendant lubricant are not yet available on the com- 
mercial market. Consequently, bearings for many 
types of operations, particularly where overloading, 
extreme temperature ranges and chemical and dirt 


Bearing cap 
and seal 


Double- shielded 
bearing 


Large grease 
reservoir 


laden atmospheres are involved, require special lubri 
cants or regular lubrication schedules. 

Of course, bearings suitable for many kinds of 
Operation under normal conditions can be built to 
require no attention for very long periods — usually 
several years. Allis-Chalmers can supply sealed bear- 
ings in all frame sizes through 505 on short delivery 
and without extra cost for applications of this type. 


Plugged and 
tapped holes 
for grease and 
pressure relief 


Labyrinth 
grease seal 


Which is the Best Design for Your Application? 


But, we believe that the design used in standard Allis- 
Chalmers drip-proof, tefe and explosion-proof motors 
represents the best design for most industrial users. 


The Allis-Chalmers standard design consists of a pre- 
lubricated, double-shiclded bearing mounted in the end 
housing with a generous grease reservoir Plugged and 
tapped holes are provided for grease and for pressure relief. 
Under normal operating conditions, this design will operate 


as long without attention as any other type ol bearing in use 


today. But where difficult operating conditions make re- 
lubrication desirable, it can be done as part of the normal 
lubricating-routine without dismantling the motor. 

The large grease reservoir and shielded bearing design 
assure that grease lost from the bearing duc to high operating 
temperatures or other causes will be replaced automatically 

For further information on bearing design and other fea- 
tures of Allis-Chalmers motors, call your nearby Allis- 
Chalmers District Office or Authorized Distributor. — 4.4130 


ALLIS-CHALMERS 
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RIGID CONSTRUCTION MEANS 


@ When you turn a measuring or control job over 
to a Speedomax instrument, much of the good per 
formance you receive is due to the strong, carefully 

assembled mechanism controlled by the sensitive 
electronic circuits. Seasoned, time-proved mechani- 
cal design is evident as soon as you open the instru- 
ment door. 


For instance, just rotate the “big’’ balancing-gear 
train with your fingers. You won't detect back-lash 
The train will turn at a touch, but those two !, 
face, spring-loaded gears are held so snugly against 
the pinions, in opposite directions, that they answer 
every tiny balancing motion in either direction. The 
slightest nudge from the “huge” 12-watt balancing 
motor therefore goes straight to the slidewire, re 
cording and control mechanism via their common 
shaft. The tying of these functions to one shaft 
assures permanent alignment of recording, control 
and measuring functions 


‘The paper drive and some other components get 
their positive action in another way. They use 
machined, heat-treated worm gearing for snug fit 
and precise motion. Ability to use such designs is 
one of the many advantages of the instrument’s 
ample power. Liberal use of ball bearings is another 
quality feature, to transmit full power, reduce routine 
attention and maintain operating precision. 

As you look further into a Speedomax, you'll also 
note that many parts such as frame castings, shafts, 
linkages, etc., seem very large. But there’s a strong 


Speedomax Recorder and a fe w 
of the parts for its circuit- 
balance-motor drive. You'll find 
the same rugged construction 
throughout the instrument 








reason for this seeming oversize it prevents me- 
chanical deflections in operation. Rigid construction 
gives rigid dependability. 





Balancing ‘ 


Motor 








+ Loading Springs 





*s” Shaft 
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Additional 


Contacts Here 
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Ball Space For Many 


Bearings Signalling And 


Control Contacts 


Measuring Slidewire — 4 


The Speedomax Mechanism “ Heart’ Is Just 2 Assemblies 














Why not inspect these and other evidences of 
quality the next time you need an electronic potenti- 
ometer or bridge. You can easily check them against 
the general description in our Catalog ND46(1). If 
you're interested in research, ask also for Technical 
Publication ND46(1). Address our nearest office, or 
#923 Stenton Ave., Philadelphia 44, Pa 
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How to Solve Boiler Problems 
caused by 


- HIGH CIRCULATING 
RATES 


au 


ALLIS-CHALMERS 


WATER 
CONDITIONING Recent trends toward high circulating and high heat 


Se die Service transfer rates mean that careful attention to water side 
— Chemica protection of boiler surfaces will pay off in lower fuel 


costs and easier maintenance. Information that will help 
you analyze this problem and work out an effective solu- 
tion is contained in Allis-Chalmers water conditioning 
Bulletin 43. It explains the problem, It tells what solution 
is available. And it tells how to apply this solution, 


Equipment 


Based on Allis-Chalmers Experience 
Bulletin 43 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Each of these bulletins 
contains information that will help you solve some of 
your problems. They are based on Allis-Chalmers wide 
experience handling water problems for nearly every in- 
dustry. In addition, they are based on Allis-Chalmers 
long experience building steam turbines and power plant 
equipment. 

Complete Service Available 
Allis-Chalmers gives you complete water conditioning serv- 
ice, You can get analyses and reports on your problems. 
You can get the chemicals needed in all water treatments. 


And you can get the equipment needed in any system. 
A-4035 


Equipment for all water treatments For your copy of Bulletin 43 on internal treatment 
is available from Allis-Chalmers. Picture for water side protection of boiler surfaces, write Allis- 
shows feeder installation similar to equip- Chalmers, Milwaukee 1, Wisconsin. Or better, call 
ment used in water side protection of boil- your nearby Allis-Chalmers district office and have an 
er surfaces. Allis-Chalmers representative consult with you on your 
water problems, 


ALLIS-CHALMERS <> 
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An unbeatable team for temperature measurement 


You can’t beat this Foxboro Dynalog- 
Dynatherm combination for insuring 
better temperature measurement on any har 
job between-100° and +600°F. It gives you 
every advantage of speed, accuracy, long 7 
leads, simple installation, economy, and a ft iJ 
freedom from maintenance. This is why: 
K . 

The Dynalog Electronic Recorder has an 

exclusive variable-capacitor measuring sys- 

tem which eliminates slidewires. gears, 

cables, high speed balancing motors . . . no 

dead space, no batteries to standardize, no 

motors to service. Standard full-scale pen 

speed only 3 seconds. Sustained accuracy 

4 of 1% guaranteed. Available for spans as 

narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique 
features including metal-to-metal end-contact 
which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


WMMIMILTIY 
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These are only a few of the important 
advantages of this better temperature 
measuring system ... available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins, The Foxboro Company, 748 
Neponset Ave., Foxboro, Mass., U.S.A. 
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BLAW-KNOX HAS MADE 


GREAT STRIDE 


IN BOTH CHEMICAL 
AND PETROCHEMICAL 
PROJECT DEVELOPMENT 


Time was when Blaw-Knox Company was 
noted chiefly for its outstanding work in the 
Chemical and Processing fields. Today, how- 
ever, Blaw-Knox Chemical Plants Division 
can look back on the pioneering role it played 
in the young petrochemical industry! Much of 
this work was “unorthodox” but not specu- 
lative. In every instance, the client came to us 
with a problem he wanted solved. We engi- 
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neered an economical solution, and built a 


Pre 


successful plant. We welcome the opportunity 


— 
» 


to put this experience behind any project you 
may be contemplating. 


PLANTS & PROCESSES 


Catalytic Reforming « Catalytic Cracking « Decarbon- 
izing ¢ Waste Disposal » Crude Distillation « Ethylene 
Oxide ¢ Fischer-Tropsch Oxo ¢« Caustic Soda & 


Chlorine » Extraction » Fractionation e« Package 














Gasoline Stripping » Recycling » Alkylation @ Resin 


Polymerization ¢ Tonnage Oxygen e Synthetic Fuels 
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10,000 HORSEPOWER IS DELIVERED by these 
ten Worthington UTC Engine-Compressors in 
the Navajo Station on the El Paso Natural Gas 
line. Two 2000-hp Worthington UTC com- 
pressors are planned for the company’s pending 
expansion at this station. They will handle a 
total of 687,000,000 cubic feet of gas when the 
installation is completed : 








FEATHER® VALVE USED EXCLUSIVELY in Wor 
thington compressors seats by contact, not by 
impact; ends remain in contact with the seat at 
all times. It operates quietly, efficiently, and 
with minimum maintenance 
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PROPOSED 792 MILE, 30" PIPELINE to add 400 million foot 
capacity will run from the Permian Basin in Texas to Franco- 
nia, Arizona. The Navajo Station, largest in the line, will use 
a total of thirteen Worthington UTC Engine-Compressors 


' 
dean 


ELECTRIC POWER for the Navajo compressor station is supplied 
by these two Worthington type CCG-6 gas engines which drive 
Electric Machinery generators. Such an economical means of 
generating power should not be overlooked when compressor 
stations are planned. Another CCG-6 is planned to supply 


additional power at the Navajo Station. 


13 Worthington UIC Engine-Compressors 
planned for new EI 


The El Paso Natural Gas Company plans to 
install 13 Worthington Uniflo two-cycle engine- 
compressors On its new 792-mile line if the project is 
approved by the Federal Power Commission. These 
are in addition to the 18 units that the company 
already has in operation or in process of installation 
on this line. 

The new 30-inch main transmission line will origi- 
nate in the Permian Basin and extend in a north- 
westerly direction across New Mexico to a point 
near Gallup. There junction will be made with the 
existing 24-inch main transmission pipe line from 
the San Juan Basin. From that point west, the new 
30-inch line will loop the present San Juan line to a 
point close to Franconia, Arizona, near the California 
border. This line will make possible additional de- 
liveries totaling 400 million cubic feet of gas per 
day; 300 million cubic feet per day coming from the 
Permian Basin and 100 million cubic feet per day 
from the San Juan Basin. 

The Navajo and Leupp compressor stations, first 
and second to handle the full 687 million cubic feet 
per day (the San Juan system is currently authorized 
for 287 million cubic feet per day) are both fully 
equipped with Worthington UTC Engine-Com- 


pressors exclusively. 


Paso Natural Gas line 


Standard equipment on Worthington UTC’s is 
the exclusive Feather* Valve—a factor that con- 
tributes materially to long life and trouble-free per- 
formance. The Feather Valve has long been recog- 
nized as the lightest, tightest, most durable and 
efficient valve obtainable. 

While Worthington UTC compressors are widely 
used for pipeline gas compression, they are also 
well suited to many other jobs, such as pressure 
maintenance on oil wells; varied service in natural 
gasoline plants; solvent extraction, vapor recovery, 
and recycling and stabilization of gases in oil 
refineries. 

If your business requires gas compression, it will 
pay you to write for further information on the 
Worthington UTC Engine-Compressor. Sizes range 
from 1,000 to 2,000 hp. Write to your nearest 
Worthington district office for Bulletin S-500-B23B. 
Or write directly to Worthington Corporation, En- 
gine Division, Buffalo, New York. &K.3.2 


*Reg. U S. Pat. Off 


WORTHINGTON 


NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON Si ea] 
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WORTHINGTON 550-HP TURBINE, used to drive coke oven gas collection blower, is one of two units purchased by the Citizens 
Gas & Coke Company of Indianapolis. The first unit, installed in 1938, operated continuously until 1945, when the second 
unit was installed. Now the units alternate, providing continuous service. 


Operating record of this Worthington 
blower-drive turbine brought repeat order 


Fifteen years of dependable service and still going 
strong. That's the record of this 550-hp Worthington 
turbine, used for driving a coke oven gas collection blower. 

The unit was purchased by the Citizens Gas & Coke 
Company of Indianapolis, Ind., early in 1938. Impressed 
by its performance, Citizens Gas & Coke installed 
another Worthington turbine in 1945 to drive a similar 
blower 

The long satisfactory experience that Citizens Gas & 
Coke has had with these turbines is duplicated by 
Worthington users everywhere 

W orthington turbines are ideally suited for blower or 


centrifugal compressor drives, since they are available 
in all sizes and speeds to give the most economical unit 
performance. Another advantage is the turbine’s adapt- 
ability to various governing arrangements for precise 
control under all operating conditions 

Remember, the engineering of the drive is just as im- 
portant as the engineering of the compressor or blower 
Worthington’s long experience in compressor-drive en- 
gineering is your assurance of getting exactly the right 
type and size drive for your needs. Write for Bulletin 
1966 to Worthington Corporation, Steam Turbine Divi- 
sion, Wellsville, N. Y. 13.3 
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A GREAT TEAM IN STEAM 








Recently, Zallea was given the 
assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
a classified defense project. The 
rigid technical specifications of 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above... 
the first of its kind. Actually, it is 
a Balanced Pressure, Universal 
joint, 
Zallea 
engineers in 1945, operating at 


Self-equalizing expansion 


developed by 


originally 


165 psi and incorporating internal 


stainless steel turning vanes to 
provide a smooth flow of gases 
through the right angle bend. The 
unit absorbs 3’ axial and 1.27 
lateral movements through a tem- 
perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 


nal pressures. 


This example is representative of 
our ability to cope with the most 
difficult expansion joint problems 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 


and over the years we have learned 


Vor detailed information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 351. Ea 
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how to solve the “tough ones” 
effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 4 inches to 
40 feet...for temperatures from 
sub-zero to 1600° F.... for pres- 
sures from vacuum to 400 psi in 
standard designs, and up to 2,000 


psi in special designs. 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey your situation and recom- 
mend the most practical and eco- 
nomical solution. Zallea Brothers, 
890 Locust Street, Wilmington 


99, Delaware. 


ANSION JOINTS 


LARGEST MANUFACTURERS OF EXPANSION JOINTS 





RINGS. Sizes: From 3/32” L.D. x 
3/16” long x 7/32” O.D. to 
¥%2" 1.D. x 1” long x 1” O.D. 


PELLETS. 


Sizes: From 
VY x YY” 


to 2" 


for shorter SrMeRES. 
contact time! 


Norton specially engineered carriers bring proved 
advantages to a wide range of processes 


Whatever your specific application may in shortening catalyst contact time and catalyst carriers can do for you. See your 

be, it will pay you to investigate the many in achieving the highly exothermic re- Norton Representative for samples, or 

advantages of Norton catalyst carriers action in fixed bed converters. write to Norron Company, 467 New 
Made of atunpum* (fused alpha Bond Street, Worcester 6, Mass. 

alumina), these highly refractory car- Test Them Out Canadian Representative: A. P. Green 

riers are outstanding for heat conduc. Find out just what Norton ALUNDUM Fire Brick Co., Ltd., Toronto, Ontario. 

tivity, chemical mertness, mechani al 

strength and) abrasion-resistance And *Trade-Mark Reg. U.S. Pot. Off. and Foreign Countries 

Norton’s exclusive controlled structure 

process offers you a choice ol porositie %. 

In pellets and rings, porosities range — 

from medium to high, In spheres, porost- 

ties range from medium, with rough ex NORTON 

iting with « italyst to high, 


terior lor co 











with a network of open pores and rough 


Sass. | Special REFRACTORIES 


a - proce — many cif- aalaking better products. 3 fo make other products better 
crent products, Por example, in meeting 


the rapidly growing demand for phthalhie NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


anhydride, Norton catalyst carriers aid 
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We're always glad to lend you a helping hand 


Chis picture shows the Hindu triad performing the Dance of the Universe. The 


many different arms symbolize its many different powers nd remind us that 


Kthyl Corporation seems to have developed a few extra arms, too 
In thirty years of working with the petroleum industry, we have built up a 
powerful advertising arm, which was one of the decisive factors in stimulating 


public demand for premium gasoline, and is today helping you increase sales of 


this extra quality product. And we’ve backed up this arm with another which ETHY! 


fashions movies, booklets. demonstrations ind other selling ids to he Ip your 


service station people increase premium sales \ 


Then there’s the Ethyl research arm which helps 


you squeeze the highest 





We're always glad to lend you a helping hand 


Continued from preceding page 
j / ‘ B 


possible octane number out of every ounce of TEL. And a gasoline testing arm 


which helps you measure and maintain the quality of your gasoline. 


Qur farm-program arm helped to develop an entirely new market for gaso- 


line, and continually works to increase the size of this market 


Qur statistical arm tabulates and delivers exclusive information on gasoline 


sales to help you analyze your own regular and premium sales. 


And finally, Ethyl’s automotive arm works constantly with manufacturers 


of auto, truck and bus engines to help them develop engines that will make more 
efficient use of your gasoline. 
In short, we believe Ethyl is uniquely equipped to lend you a helping hand 


ind we're always h ippy to do so 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Ethyl service is backed by 30 years of antiknock experience 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 
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Fig. 2342—Stainless Stee! Swing Check Valve 
for 150 pounds W.P. at 500F. Also made for 
300 and 600 pounds W.P. at 800F. Available 
in other corrosion-resisting metals and alloys. 
Also furnished with screwed ends, 





Fig. 3003 — 300-pound Cast 
Steel O. S. & Y. Gate Valve. 


Fig. 2490 — Stainless Steel O. 8. & Y. Gate Vaive 
for 150 pounds W, P. at 500 F, Can be furnished 
with solid or split wedge and with flanged ends. 








Pneumatic Transmitter 


Proportional-Reset Controller 


20 INSTRUMENT COMBINATIONS 


Proportional Controller, which may also be used Proportional-Reset Controller by simple addi- 
asa Transmitter, and which may be converted in tion of the reset unit. Also 
the field wo a Pneumatic Transmitter; or if desired 


Proportional Controller 


Differential-Gap Controller by changing one Any Combination of Two of these same or 


piece of air tubing or to a different units in a larger case 


2 INSTRUMENT LOCATIONS 
The instrument may be mounted to left 
or right of the displacer at the fac- 
tory or in the field. No special tools 
no extra parts required. 


2 DISPLACER CHAMBERS 
' 
Right Hand 8 ORIENTATIONS 
Mounting , . . . , 
ootimeneel The instrument may be oriented to con 
Chamber nections in any of eight positions when 
one or more side connections are used. 
Mid-flange in displacer chamber per- 
mits field orientation (or, if preferred, 
integral chamber with factory orienta- 
an be »plie >” so1rtom 
tion can be supplied). Top and bort Lele Mead Left Hand M ting Orientati 


connections permit installation of im- Mounting 
on Mid-flange 


tegral chamber in any desired position. Chaabes 














LIQUID LEVEL CONTROLLERS 


and Install 


Save time — save money! Masoneilan 12000 Series 
10 TYPES MOUNTING CONNECTIONS offers widest scope of selection plus design fea- 
A type to meet requirements of any yi S j; ? 
waiiaal tures that permit installation without delay and cost 
of precise preliminary layout. Convertibility in the 
field — of type of control and of orientation of in- 
strument position to displacer and to chamber con- 
nections simplifies selection and installation. Sim- 
plified dimension schedule further assists in instal- 
lation plans. 

envensine a 
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Torout ats 
Torque Tube Assembly 


9 TORQUE TUBE MATERIALS 


Inconel (standard), K-Monel, Monel, Type 316 Stainless Steel, 
Hastelloy B or C, Nickel, Phosphor Bronze, Durimet 20. 














CHAMBER or FLANGE MATERIALS 


Iron, Bronze, Carbon Steel or various* Alloys available on some 
chamber or flange types carbon steel or alloys on all types 
*e.g. Stainless Steel, Monel, Nickel, Hastelloy, etc 


8 STANDARD RANGES 


14”, 32”, 48”, 60”, 72”, 84”, 96”, 120” 
Special ranges available 


S LAL High PRODUCTS} 7 











MASONEILAN 
REGULATOR CoO. 


1182 Adams Street, Boston 24, Mass., U. S. A. 


|- POSSIBLE COMBINATIONS 
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and it sells for only 
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F.0.B. FACTORY—BASIC CRAWLER 


WITH 1400 LB. COUNTERWEIGHT, 
LESS ATTACHMENT 
Price Subject to Chenge 


Your Schield Bantam Distributor is 
Scheduling On-The-Job Demonstrations 
Right Now... 


See Hitn Today! 


(or write factory to 
set a date) 


ANOTHER NEW PRODUCT OF 


WORLD'S LARGEST PRODUCER 
OF TRUCK-CRANES AND 
EXCAVATORS 
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Y DRAGLINE 
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5 TON — % CU. YD. 


Available with 
9 fast-change attachments: 


BACK HOE CLAMSHELL MAGNET CRANE 
CRANE SHOVEL PILE DRIVER 
GRAPPLE — BACKFILLER 


“s 


= 4,500 Satisfied Bantam customers all 
over the world tell the story better than we 
can! Building one size machine and making 
it a top quality rig has been Schield Bantam’s 
contribution to Shovel-Crane Industry. 
Bantam’s specialization and mass production 
of this 34 cu. yd. machine has meant higher 
quality at the lowest cost in the industry! 
The idea of the all-purpose 34 cu. yd. power 
shovel-crane has long since found wide accept- 
ance. NOW... you, too, can receive the 
rewards from this great American idea by 
letting Schield Bantam solve your lifting and 
excavating problems! Whether your work 
calls for a crawler or a truck mounted 
crane-excavator, the BANTAM can do 
your job faster... better ... cheaper! 
Write today for further information on 
the BANTAM for your jobs! 


85 Park St., 
SHOVEL 


Schield Bantam Co. 
BACK HOE 


Waverly, lowa 


JUST LOOK 
WHAT YOU GET! 


V 2SPEED INDEPENDENT 
TRAVEL —enabtes the opera- 


tor to move at varying speeds, 
forward or reverse, while 
operating the front end 
attachment. 


LOW GROUND BEARING 
PRESSURE — 2 pad sizes 


available. 5 Ibs. per sq. in 
with 16” pads—3"s Ibs. per 
sq. in. with 24” pads. 


BiG MACHINE 
STABILITY —ionger, wider 


tracks—and a low center of 
gravity gives greater lifting 
capacity. 


V HIGH SPEED 
OPERATION —teatures imme- 


diate acting straight mechan- 
ical controls, easy positive 
braking action, fast line and 
swing speeds. 


7 FAMOUS BANTAM 
FEATURES —power boom 


hoist, machine cut gears, anti- 
friction bearings, 4 hook 
rollers, greater visibility. 


¥ 94-INCH OVER-ALL 
WIDTH—atiows the Bantam 


to be moved from job to job 
on standard trailers without 
special highway permits. 


THIS, 700, 1S ALL NEW! 


A BRAND NEW CRANE CARRIER 
CUSTOM BUILT BY A FAMOUS 


TRUCK MANUFACTURER 


DRAGLINE 


CLAMSHELL 


Crowler working in solid mud... crawls Handles up to 100 cu. yds. per hour from Digs 90 cu. yds. per hour in average deal for stock-piling and looding out of 


out after trenching with no trouble. High stock-pile 
flotation enables Bantam to work in any 
kind of underfoot conditions—muck, mud, 
sand, etc 


up to 90 cu 
in average material. Automatic dipper trip 
meons quick, effortiess dumping. Also avail 
able with '/y cu. yd. rehondiling bucket 


yds. excavating materia!, available with perforated or 
solid buckets. Ideal for gravel pits, ditch holes, special excavating on pipeline jobs, 
cleanout, cutting new drainage ditches, base 
ment excovations, stock-piling, pits, etc 


stock-pile precision excavating of bel! 


cleanout of trenches. Handles up to 80 cu 
yds. of average bulk material per hour 





..-dollar per dollar 


D.b.te PCT D.b.Uhs.0000  ceccccccccce 


are most efficient by any comparison! 


simplicity of design and construction 


The Isoflow Heater basically is a circular steel shell; this 
results in an explosion-resistant structure. The shell is lined 
on the inside with insulation and insulating refractories; 
this results in a wall with a zero air leakage and high 
efficiency. The vertical tubes are combined with integral 
convection tubes; this results in less headers in the heaters 
for complete cleanability. The integral radiant convection 
tubes and minimum number of headers result in a minimum 
pressure drop for a given velocity. The vertical tubes 
completely shield the walls resulting in low wall 
maintenance. The small number of headers in combination 
with the vertical tubes result in ease of cleaning and, if 
desirable, gang-cleaning of several tubes simultaneously. 
Individual burners, symmetrically spaced with relationship 
to the tubes, results in even heat distribution horizontally. 
The reradiant cone effects even heat distribution vertically. 
Segregated burners result in ease of firing and inspection 
of burners. These are some of the design features which 
place Isoflow Furnaces in a class of their own 


—most efficient by any comparison. 





More than 1150 are in operation throughout the world 
in the petroleum, chemical and allied industries ... for all 
processes and for any duty, pressure, temperature and 
efficiency ... and all Petrochem-Isoflow Furnaces are 
pre-eminently satisfactory. 


UNLIiEmMiTreo ' caPaCcITY 


Representatives: Bethlehem Supply, Tulse and Houston - Flogg Brockett & Durgin, Boston - D. D. Foster, Pittsburgh - Foville- 
me ee 


Petroleum Re finer 
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Chemical Plants by LUMMUS be 3 


and erecting upwards of 350 chemical plants all over 
PUTTING EXPERIENCE TO WORK TODAY. \ the world. It took on experienced hand to creste this 
Today, Lummus is handling mony different etpranmmnc i sped, gH HG OO 
petrochemical and chemical projects — putting ee oman Cee ae 
years of background experience to use in the ‘ eorty accomplishments E 
light of today's competitive sitvations and PPE phenol, olcohol, ammonivm picrate 
technological advances. For example, the 
modern ethylene plont shown here is one of 
twelve Lummus projects in this field alone, 
including the world's largest unit. As a meos- t~ 
vre of engineering versatility, other recent SOMETHING YOU CAN 
Lummwus projects are facilities for moking USE. Lummus offers you 
phthalic anhydride, ethyl chloride, dichlor- competent experience in 
ethane, formaldehyde, ethyl benzene, sty- plonts discussed on this 
rene monomer, isopropanol, phenol, acetone, page, as well as in mod- 


carbon black, ammonia, aliphatic and cyclic ern process units for mak- 
ing such chemicals os 


ethylene oxide, ethylene 
glycol, acetylene, chiori- 


nated hydrocarbons 


If you’re thinking of new or improved chemical 
facilities, Lummus can help you. A discussion 


with us may prove profitable to you. 


THE LUMM™MUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO + LONDON © PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 








Here's what the Posey Iron Works offers to assure oil men of safety 
and soundness in pressure tanks: 

1. A practical, workaday knowledge of peak loads... pressure 
reserve capacities ... fire protection requirements . . . steels . . . alloys 

and specialized construction as they relate to the oil field. 

2. Advanced inspection techniques that reveal flaws prior to ship- 
ment. These techniques include x-ray . . . hydrostatic . . . and hammer 
tests. Tanks are tested to a considerable excess over working pressures. 

3. In welding Posey Iron tanks, only modern equipment and quali- Alloy steel pipe fab 
fied welders are used. Edges of plates are always properly prepared. ricated by the Posey 
That's why tests unvaryingly show a high degree of joint efficiency in Isou Stein fee 
vessels built by Posey Iron. 

4. Posey Iron construction fully meets the ASME code for unfired 
pressure vessels. Products are designed and built to comply with the 
requirements of the ASME; API-ASME; API and other codes. The 
Posey Iron Works is authorized to apply the appropriate code symbols. 

Play safe” — ask Posey to bid on your pressure vessels. 
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Fractionating column 
(awaiting shipment) 
for, high octane av 
ition gasoline 


I.D. x 133’ high 


POSEY IRON WORKS, INC. 


Sleel #Hlale Lévéston 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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STOP COSTLY PIPE-LINE FAILURES 


No one knows better than you the increasingly high cost of un- 
scheduled outages due to pipe-joint failures. But do you know just 
how far it is possible to go toward eliminating such failures through- 
out the life of your piping systems? The answer to this critical 
problem in production and maintenance costs is FORGED STEEL 
FITTINGS by the pioneer firm of Watson-Stillman—consultants and 
suppliers to all major industries concerned with pipe joining and 


maintenance. 


Watson-Stillman fittings are FORGED for maximum strength, 
toughness, and resistance to corrosion, vibration, and shock. More 
uniformly precise in all dimensions, they are the modern go-between 


wherever pipes meet permanently. 





—< -. 


Leading Refineries, Chemical Plants, Public Utilities, Refrigeration 
and Industrial Plants throughout the world stay on stream at lowest 
cost-per-year with the famous Double-Diamond Fittings by Watson- 
Stillman. Write for literature. 


Screw-End and Socket-Weld Types 
SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 






128 ALDENE RD., ROSELLE, NEW JERSEY 
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TOTALLY-ENCLOSED G-E MOTORS are designed for corrosive EXPLOSION-PROOF motor starters have cast-alloy enclo 
and hazardous refinery locations—-like these two Tri-Clad sures, helps protect against hazards. They are centralized on 
units driving transfer pumps outside pumphouse No. 1. one rack for easy accessibility and a better distribution system 


helps keep throughput high at Union 


Two new topping units at Union Oil's Wilmington refinery 
kept on-stream by G-E power and drive equipment 


Recently, the Union Oil Company wound up a $27,000,000 expan 
sion program at their Wilmington, Calif. refinery by putting two new 
20,000 bbl.-per-day topping units and the nation’s largest vacuum 
flasher into action. 

To help maintain this output on a continuous basis, Union Oil 
and General Electric engineers co-ordinated all drive and power 
distribution equipment —‘‘system-planned”’ it-- to the plant’s specific 
processing needs. 

G-E application engineers, experienced in refinery practices, are 
ready to assist you and your consultants in planning an efficient 
electrical system. 

TO HELP CUT YOUR POWER DISTRIBUTION COSTS be sure to see the 
new full-color sound slidefilm, ‘‘The Vital Link.”’ It’s another G-E 
CENTRALIZED G-E LIMITAMP CONTROL, lo ‘‘More Power to America’’ program. Ask your G-E apparatus sales 
cated in a non-hazardous area, starts and representative to arrange a showing. General Electric Company, 
protects motors driving refinery equipment Schenectady 5, New York. 





Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 











ROCKWELL LUBRICANTS 
IN TUBES 





Demonstrating conven- 
ience of filling a lubri- 
cant gun with the Rock- — 
well gun tube. 


GUN LUBRICANT TUBE 


Available in boxes of six 
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BULK LUBRICANT TUBE 


oe | 
. Rockwell- x 
LUBRICANT 


, iN st ROM VALVES 
: to) nO 


LUBRICANT TUBE KEY 


The new Rockwell lubricant tubes for Nordstrom 
valves were announced just last March, but already 
our customers have discovered that Rockwell 
lubricant tubes are the simplest, cleanest 

and most economical method of valve 

lubrication ever devised. 


For Nordstrom valves equipped with lubricant 
screws, just insert the tube spout in the valve 
shank and turn key until lubricant chamber 

is filled. There’s no chance for dirt or 

grit to contaminate the lubricant. 


If you lubricate Nordstrom valves by lubricant 
gun, specify the Rockwell gun tube. Insert it in 
your gun and turn key until all lubricant has 
been emptied into the barrel, 

It’s easy and quick. 


If you haven’t tried this cleaner, more efficient 
method of valve lubrication, call your Nordstrom 
representative or supply store. Rockwell 
Manufacturing Company, Pittsburgh 8, Pennsylvania. 


ROCKWELL Built 


Nordstrom Valves 
Lubricant-Sealed tor Positive Shut-Of# 


Another Product 


Maintenance man dem- 
onstrating ease of lubri- 
cating a Nordstrom 
valve with the Rockwell 
lubricant tube. One tube 
fits all sizes and types of 
Nordstrom valves. 











ainless " pe | cuts tray plate cleaning 


in depropanizing tower 


of this polyform unit 


Hz: an example of the way 
Stainless Steel’s corrosion resist- 
ance can stretch out the intervals 
between cleaning when used in re- 
finery equipment. 

Stainless Steel is now being used 
in the perforated tray plates in the 
depropanizing tower of the polyform 
unit at Gulf Oil Corporation’s Port 
Arthur, Tex., refinery. The material 
formerly used for this purpose re- 
acted with corrosive agents in the gas 
and the ',.” or *;," perforations in the 
tray were plugged up after two to 
three months’ use. 

Then Stainless Steel was given the 
job. It has greater resistance to cor- 
rosion and, consequently, the inter- 
vals between cleanings are sub- 
stantially longer. 

Corrosion resistance is only one of 
the characteristics of Stainless that 
make it so suitable for refinery use. 
It is strong, its surface is dense and 
durable and it performs well in ele- 
vated temperature service. When 
you put all these advantages to- 
gether, you can see why it is the most 
effective weapon against refinery 
down time. 

For finest performance from Stain- 
less equipment, always be sure that 
your equipment fabricator uses per- 
fected, service-tested U-S’S Stain- 
less Steel. 


Depropanizing tower in the polyform unit 
at Gulf Oil Corporation's Port Arthur, 
Tex., plant. Stainless Steel, used in the 
perforated trays, has helped to lengthen 
the intervals between cleanings. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND ~ COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
MATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UMITED STATES STEEL EXPORT COMPARY, BEW YORE 


U’S*S STAINLESS STEEL 








SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 








Long range, solid cone of Rox 


vod WaterFOG snuffs out fire 


“Little Mo” knocks ’em down 


He likes to go to blazes. 

“Little Mo” —a small fire truck that’s packed to the 
hilt with Rockwood fire-fighting equipment — streaks to 
fires, knocks em down and quenches them in seconds. Can be 
operated by one man, if necessary! 

In the test above, fuel in a pit under the tank cars was 
set on fire —and more fuel poured on top of the cars from 
pipes. This, too, was ignited and the blaze given a minute’s 
start. In rushed “Little Mo’’ — and out went the fire in 45 
seconds, choked off by Rockwood WaterFOG from Rockwood’s 
Remote Manual Control Turret. What’s more, 10 inches of 
water still remained in ‘Little Mo’s’’ 200-gallon booster tank, 
after the fire was out. 


it’s Leaded! “Little Mo's” equipment includes: 4 stage centrifugal pump with 
electric primer, 200-gallon booster tank, Rockwood Dual Suction Proportioning 
System for FOAM and “Wet”, Rockwood Remote Manual Control Turret 

mtrolled from within cab, Rockwood Ground Sweep Nozzles, Rockwood 
Remote Control Ball Valves, 2 Hannay reels with 200 feet of high pressure 
hose with new Rockwood High Pressure Handline Nozzle on each reel 


tf 1953 j tf Publishing ( ompai 


Thanks to Rockwood portable fire-fighting equipment, 
even a small truck like “‘Litthke Mo” can battle fires with 
powerful efficiency. The Turret Nozzle, alone, discharges solid 
water stream, WaterFOG, FogFOAM, solid FOAM, “Wet” 
solid water, and ‘‘Wet’” WaterFOG! Rockwood engineers 
water to cut fire losses. 

Leading manufacturers of fire trucks will install Rockwood 
Fire Fighting Products at your request. 


ROCKWOOD SPRINKLER COMPANY 


ae Engineers Water ... to Cut Fire Losses 


* 
; porn woo? 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

102 Harlow Street 

Worcester 5, Mass. 


ease send me your illustrated 
booklet on Rockwood fire-fighting 
products 

Name 

Title 

Company 

street 

( ity 


Zone 





—-—the discharge stroke of the 
Milton Roy Controlled Volume Pump. 
Forward thrust of plunger lifts discharge 
double ball-checks and displaces 

metered quantity of liquid. Suction 
ball-checks are positively seated. 

Sloping passages and absence of pockets 
assure discharge of entrained air, to maintain 


high and reproducible volumetric efficiency 


Fifty Per Cent Time Savings 
with this Milton Roy Pump 


CONTROLLED VOLUME PUMPING On Tue Jos in an Eastern manufacturing plant, 
sciatica this Milton Roy ‘“‘miniPump”’ replaced a costly hand process, 
wherein one tenth of a milliliter of liquid was added to 
PROCESS CONTROL SYSTEMS open cells on each stroke of the pump. The switch to 
chansied £0b shenmaene automatic continuous injection with this pump cut 
production time in half, gave much greater accuracy. 
Such efficiency in the precise metering of minute quantities 
of any clear liquid is merely one reason why ‘“‘miniPump”’ 
is so widely used in industry. This pump has application 
in laboratories ... in pilot plants. . . for full-scale 
production operations. . . in instrumentation, 
continuous processing. As air-powered or motor-driven units, 
they operate within the capacity range of 3 to 3,200 
milliliters per hour, against pressures to 1,000 pounds per 


square inch. Accuracy is maintained within 19 


This precision instrument is the miniature member of the 
family of Milton Roy Controlled Volume Pumps which 
range in capacity up to 45 gallons per minute, 

against pressures up to 25,000 pounds per square inch. 
They are available as single or multiple units, or as 
component parts of complete chemical feed 


and control systems. 


Bulletin No. 653 describes “miniPump' 
its design, construction, uses 


Write today for your free copy 


omy Sp | 1315 & c memaro Lane ra 18, PA. 


PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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NOTES ON 


OXO0 PROCESS 


Although the OXO process, 
because of its relatively recent 
appearance in the chemical 
industry, has frequently taken 
technical headlines, the vari- 
ous steps which precede this 
reaction are just as funda- 
mental to the economic suc- 
cess of this new method for 
making alcohols. 


Typical of OXO processing is 
a plant now underway in the 
U. S. in which a C> cut is 
reacted with synthesis gas to 
make aldehyde which is then 
hydrogenated to iso-octyl 
alcohol 


The three major feed prepa- 
ration steps were all designed 
by Kellogg which is erecting 
the entire plant. These are 
(1) preparation of synthesis 
gas, (2) purification of hydro- 
gen, and (3) close fractiona- 
tion and high recovery of a 
C> heart cut from polymer 


gasoline. 


In designing the synthesis gas 
reformer, particular attention 
was paid to fleribility in rieu 
of the novelty of the OXO proc- 
ess so that the composition of 
the gas might be varied to ex- 
plore the effect of different mix- 
tures on the yield of alcohol. 


One of the novel features of 
the overall integration of the 
plant is a unique combination 
furnace for the production of 
hydrogen and synthesis gas. 
By providing the heating re- 
both these 


processes from one source, a 


quirements for 


saving in furnace cost of about 
40% is effected. 


Proper powder handling takes 
sneeze out of kitchen 


One problem in the manufacture of 
detergents for home use lies in 
particle breakage. It causes sneez 
ing in the kitchen as the housewife 
inadvertently inhales microscopic 
dust when she shakes out the 


“soap ts 


This domestic annoyance had 
major chemical engineering reper 
cussions at the manufacturing level 
—and it brought into play a design 
concept usually associated with the 
oil refining industry 


The majority of particle break 
age has occurred in the handling of 
huge volumes of powdered deter 
gent following the drying step 


When engineering this particular 
section of a new detergent plant 
which ts now in production— Kel 
logy utilized its specific experience 
acquired in) designing scores” of 
Fluid catalyst systems in the oil 
refining and chemical industries, 
and designed a new type of carrier 
system 

In essence, the unique system 
which involves large volumes of de 
tergent particles cushioned on air, 
is a by-product of fluid processing 
It gently and rapidly transports 
the dried detergent to the top of a 
six-story building for further proc 
essing with minimum production 
of “sneezing powder sg 


Montecatini Urea Process Saves 
on Utilities Costs 


One of the major economic advan- 
tages of the Montecatini urea proc 
ess lies in very significant utilities 
savings. These are brought about 
by maintaining the recycle of car 
bamate, ammonia and carbon 
dioxide in a liquid state rather than 
separating these components and 


then recompressing before charging 
them to the reactor. 

Thus, in comparison with other 
urea processes on the market, it’s 
a case of pumps Vs. Compressors 
at a saving in utilities computed 


to be about 25‘ 
f 
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CHEMICAL PROCESS NEWS 


Polyethylene Plant Now 
in Engineering 
Engineering is well underway on a 
large polyethylene plant Kellogg is 
soon to erect in Tuseola, Ill, for the 
National Petrochemical ¢ orporation 
When complete, at a cost of several 
million dollars it will produce 50 mil 
hon pounds annually of this important 
basic material. The process is licensed 
by Imperial Chemical Industries, Ltd 
of England 
To a large extent 
iarity with the 
stemmed from another recent contract 


Kellogg's famil 
polve thyle re 


proce ss 


This one involved the processing and 
erection of an ultra-high purity ethyl 
ene plant for ICL, the product from 
which is charged directly to a poly 
ethylene plant 

In the work with the 
design and construction of this plant 
(it produces 99.940, 
Kellogg developed a close 
with ICI whieh led to its 


familiarity with the problems of manu 


concerte d 


pure ethylene 
association 


present 


facturing polvethylene 


Solexol’ Marine Oil Unit 
for Norway 


Part of a two-phased program for 
fish oils, this 
above) is well under 
way for De-No-Fa in Norway. It 
employs propane to effect” frac 
tionation and decolorization in a 
process perfected in the Kellogg 
laboratories. [It fractionates the oils 
into varied high 
grades which nominally are used in 


the processing of 
Solexel unit 


and low iodine 
the production of margarine 
However, when desired, the unit 
may also be used for the produc tion 
of a clean feed stock for a fat split 
ter (right Kellogg is erect 
ing simultaneously. Typical of two 
units MWK has designed and 
erected in the United states, the 
new plant has strategic importance 
for Norway inthat it will double the 
glycerine 


above 


production of domestic 


CONTINUED FROM PRECEDING PAGE 


High nets Ammonia Plant pn Ready 


Insulating, weather-proofing and paint 
ing stave has been reached in the erec 
tion of this ammonia plant on the West 
Coast. It is well over 75‘ 
When on stream it will employ not 


‘ complete 


only Kellogg S unique reactor for the 


Typical Current 
Kellogg Chemical 
Plant Contracts 


Phenol-from-cumene (2) 
Iso-octyl-alcohol 
Ethylene 

Polyethylene 

Ammonia 

Phthalic Anhydride (2) 
Glyceride Purification 


Liquid Fuel and Chemicals 
Synthesis from Coal 


synthesis step but also an unusual de 
sign in the reformer which avails itself 
of the high pressure of natural ga 
1 hus 25 to 35‘ ‘ 
eliminated at no loss to the effective 
ness of the reforming operation. 


In COMpressor cost is 


For further information, technical data, etc., 
relating to chemical or petrochemical proc- 
essing, write 


i isk prt Sai 
coos eet ae ae 
7 a7 











Uniformity 
helps cut tubing costs 


Butler Mfg. Company of Kansas City was having trouble installing 
heat exchanger tubes in dry cleaning solvent recovery stills. One 
headache was tube concentricity. Another was the wide variation 
of both inside and outside diameter dimensions. Still another was 
the variation of physical properties. 

Switching to Republic ELECTRUNITE Pressure Tubes solved the 
problem. Tubes are uniformly round. Because wall thickness is 
uniform, inside and outside diameter are concentric. 


Results: Tubes slide in quickly. They expand easily with less danger 
of over or under-rolling. And because they are fully annealed, 
uniformly ductile ELECTRUNITE Pressure Tubes roll-in and bead 


fast... make tight joints ... save time. 

On your next job... tubing or re-tubing . . . boiler, condenser or 
heat exchanger .. . it will pay you to specify ELECTRUNITE Pressure 
Tubes. Available in carbon or Enduro Stainless Steel analyses. 
Write for Bulletin CEC-53. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
220 EAST 131st STREET © CLEVELAND 8, OHIO 


ELECTRUNITE... THE ORIGINAL ELECTRIC WELDED BOILER TUBE 
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Clark 2-Cycle Turbocharged ‘Right Angle’ 
Heralded As Most Significant Development 
In Compressor History 


Revolutionary changes in gas-engine-driven compressor design 
set new records for power (50% increase), fuel economy 
(10-15% decrease) and cooling water load (25% decrease) 


recently developed ¢ lark 2-Cycle 
! R gihie Anvle 


lustry-wide st indards for 


THI 
Purbocharge Compressor 
has set new mk 
power and operating economies, reports 


( lark Bros. Co Olean, N. ¥ 


Climaxing an intensive 


Clark 


the availability 


’-vear 


levelopment 
roday of this completely 


program, 


new, turbo 


charged compressor design provides the 


realistic and ready answer to increasing 


cost of gas inadequate cooling warer 


supply in certain areas and the need for 


more powerful, more compact units 


$4 


Clark engineers list the following points 


n support of these claims 


50% More Power 


Fifty (SO%) more 


lelivered than by any previously built 


percent power iS 


non-turbocharged unit of comparable 


bore and stroke (without any encroach- 
ment on overload carrying ability). The 
stepped-up power ourput means reduced 
building, foundation, piping and mainte- 
nance costs as well as decreased operating 


px rsonne l 


10-15% Less Fuel Consumed 
new 


Clark 


unit is guaranteed to burn 10 to 15% 


Conservatively rated, the 


less fuel than the best non-turbocharged 


high compression, gas-engine-driven 


compressor prev iously built 


25% Less Cooling Water Load 
Cooling water requirements per bhp 
are twenty-five percent (25% ) less than 
those of the best non-turbocharged, high 
compression, gas-engine Compressor pre 
(including scavenging air 


viously built 


Petroleum Re finer 





intercooling duty ). This ts important not 
only in arid locations, but means fewer 
cooling towers, smaller pumps, smaller 
piping and smaller motors to drive water 


pumps 


Flat Fuel Consumption Curve 
Fuel consumption remains practically 
seventy 


constant between percent 


(70% ) of load and maximum load, as- 
suring Optimum fuel economy over the 


entire ¢ perating range 


Quiet Operation 

Energy, formerly lost in noise, is now 
harnessed for useful work by the Clark 
Turbocharger. This, plus a fully insu- 
lated exhaust manifold and en bloc con- 
struction, make it the quietest, smoothest 
operating gas-engine-driven compressor 
ever built. There are no exhaust pulsa- 


cons 


UNITIZED, MATCHED DESIGN 
Both 
were designed and built by Clark as 
The 
Clark engineers, is a highly 


turbocharger and compressor 


matching components result, say 
efficient, 
unitized and integrated design. 


The Turbocharger 
The Clark 


many of the design principles of Clark 


turbocharger combines 


radial inflow turbines, combustion gas 


turbines and centrifugal compressors 
As applied to the new Clark Compres 
sor, turbocharging is a practical means 
of converting waste heat into energy. It 
utilizes the waste heat, velocity and mass 
gases to drive a 


. The 


turn, 1s integrally connected to a centrit 


flow of the exhaust 


radial inflow turbine turbine, in 


ugal compressor impellor which pumps 
air to scavenge the power cylinders and 


to furnish air for combustion. No 


SCAVEN LINE cy linders are usc d or re quire d. 


At start-up and on light loads, the 
turbocharger is direct driven through a 
gear train from the engine crankshaft 
Under all other load conditions, the tur- 
bocharger operates independently of the 
engine, its speed automatically con- 
forming to the load placed on the engine 

Because the Clark turbocharger oper 
ates at very conservative speeds and tem- 
critical, materials 


peratures, no scarce 


are required for its construction 


The Compressor 
While the 


pressor is an entirely new unit, specially 


gas-engine-driven com 
designed to match the characteristics of 
the new Clark turbocharger, it retains 
many of the basic Clark “Angle” design 
features. Clark engineers describe it as 
the most rugged compressor ever built, 
“with a very conservative BMEP rating 


for a unit of its pre portions 


Following a long established Clark 


practice, the new compressor is an ex 


tremely accessible 


, 


compact, yet highly 


cycle in line design It occupies con 
siderably less space per bhp than non 
turbo-charged units, because of its in 
creased power Featured are 


Cylinder block construction with remov 


output 


able power cylinder liners; full precision 
bearings; one-piece forged steel crank 
shaft; oil-cooled power piston heads and 
skirts; heavy, forged steel connecting 
rods; fully insulated, streamlined exhaust 
system 
MODELS 

The Clark Model TRA-8, illustrated 
has eight vertical in-line cylin 
and 14” 


veloping 1320 bhp. Other size turbo 


pe wer 


ders of 14” bore stroke, de 


charged units also are available 


Bulletin 130, with infor 
mation on the Clark 2-Cycle Turbo 


Com 


complete 
charged Gas-Engine-Driven 

obtainable from Clark 
Division of Dresser Opera 
Olean, N. Y 


pressor is 
Bros. Co., 


tions, Inc., 


Clark manufactures a complete line 


duty motor 


ot heavy compressors 


driven; gas, Diesel 
driven; centrifugal and axial flow 


stcam and engine 














Transverse cross section of the 
Clark TRA Turbocharged 2- 
Cycle Gas-Engine-Driven Com- 
pressor 














Process Improvements with PERCO 


Over 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems. 


Now is the time to upgrade your throughput. 
Write Perco today for full information. 


- 


In recommending improved Perco processes, our foremost 
concern is to upgrade your throughput efficiently—at an 
economical cost per barrel. 

If you have a processing problem—if your profit picture 
is not all it should be—consult Perco. A Perco engineer 
will be glad to discuss the selection and adaptation of 


specific Perco processes for your particular needs. 


PHILLIPS PETROLEUM COMPANY 


- ™ 


PERCO 


+p peawice mane Bartlesville, Oklahoma 











BUY PUMPS OUT OF STOCK 
FOR “CUSTOM’’ PUMP JOBS 


These rugged, center-line-mount 
pumps are available in a complete 
range of sizes, many of which are 
available from stock. Peerless ap- 
plication experience shows that up 
to 70% of refinery hot oil pump 
requirements can be met by these 
two Peerless pump designs. In ad- 
tition to the choice of either pack- 
ig gland or mechanical shaft seal 
construction, features common to 
both pumps include: use of spacer 
type coupling to permit liquid and 
disassembly without disturbing 
piping; oversize shafts; oil lubri- 
cated, heavy duty, radial and thrust 
bearings; spot electric welded case 


and impeller-wear rings; end or top a ira 

suction design; extra low NPSH 

requirements. Mail coupon for de- 

scriptive bulletin today. PACKING GLAND CONSTRUCTION 
TEMPERATURES TO 850 F. 


Da : 7O% or aut Your Hor olL 
CSUGIS PUMPING REQUIREMENTS CAN BE 
TO CHOOSE SUCCESSFULLY MET WITH THESE 
FROM... STANDARD PEERLESS PUMPS 


CHARACTERISTICS at a glance PRS 


MECHANICAL SHAFT 
SEAL CONSTRUCTION 


Operating 
Heads | up to 625 feet TEMPERATURES 
TO 250 F. 


Capacities up to 1000 gpm 


Case Pressures up to 400 psig 

Drives horizontal electric 
motor is standard 
other types as required 
Material of liquid end can be of 


Construction any material suitable 
to intended service 


FERLES 
Us 


PEERLESS PUMP DIVISION § 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 


Factories: Los Angeles, Calif. and Indianapolis, Indiana 

Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 

Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview ADDRESS 
ond Lubbock, Texas; Albuquerque, New Mexicc 

Distributors in Principal Cities; Consult your T.’_h5one Directory city 





PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


Please send us a copy of Bulletin No. B.1605 
describing Peerless Type PR and PRS Pumps. 





=e WORKHORSE on Routine Jobs 





The versatile Bucyrus-Erie Hydro- 


crane is a proved money saver on Neve the Nycrewane en 


, . ‘oe shes ae covers a pipe leak. 
dozens of day-in day-out refinery Beet BF Sous Sandia ie tee. 
he draulic for smoother op- 


lifting, moving and material han- 
eration, safer, more 


dling jobs. It does them quickly, AS 
5 . \ ‘ precise control. 
smoothly, economically. 


AND IN AN EMERGENCY IT’S 

A REAL “LIFESAVER”. LOOK: 

On hurry-up calls, operator can 

wheel the compact Hydrocrane 

through traffic with the ease of a 

light truck. Telescoping boom fits 

snugly over cab instead of bobbing 

out behind. On open highways he 

can step ’er up to 50 mph — save 

precious minutes that often save 

dollars. 

As soon as it reaches the job site, the 

Hydrocrane whips into action. Out- — 
riggers extend hydraulically in sec- Cie, 
onds—providing a firm, solid work- i> 
ing base. No time out for cribbing —— 
or blocking. In addition its short tail 

swing and maneuverability make it 

the choice for close quarter work. 


QUICK CONVERTIBILITY ANOTHER ADVANTAGE A Bee= 
The Hydrocrane has actually been converted to Hydrohoe front 

, . ae This Free Book Tells Why! 
end by one man in less than an hour! Even when time is short 
such conversion speed makes it practical to change booms. WH Otv Ee sary 

“tyany o# 2 Ane. 

Join the growing lise of enthusiastic a a ae eee ee mee 
Hydrocrane users. See your Bucyrus- tell the story of 82 Hydrocrane and a, 


Erie Hydrocrane distributor for a Hydrohoe applications. Write for. 
¢ Guy To Ses 
An 


demonstration on your job. 8H53 your copy now. ; ame 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 





Figures show that approximately one out of 
every four tons of anhydrous ammonia 
produc ed in the United States—in fact, 
produc ed in the world—comes from 
Chemico-N.E.C. Process plants. This 
impressive record finds its explanation in 
* the following five simple statements of fact. 


FIRST, Chemico plants operate at 350 
atmospheres, the optimum pressure for 

*I°zZe@ maximum economy, simplicity of design and 
safety in operation 


SECOND, Chemico’s ammonia converter 
2 + : 4 design assures perfect temperature control 

with resulting high conversion, long 

catalyst life and uninterrupted operation 

over long periods of time 

THIRD, modern design and complete 

instrumentation of Chemico’s plants reduce 

manpower requirements, maintenance and 

operating costs. 

FOURTH, almost thirty years of experience 


in this specialized field provides the 


a > 
oem oa 4, ih x . 3 | P 
Aieee. pot f Sptiy wt ae i background that assures the client of 
S vewe oh ag, ae ote Bae ae! 
. 7 A Pits Fos complete satisfaction when purchasing 
ammonia plants of Chemico design. er awr as 
he . ‘hae 


FIFTH, Chemico’s interest and service extend 
AMMONIA beyond the final construction and initial Bs: 

operation stage. Consultation services and es, 

assistance are always available for the 

benefit of clients. 


If you're thinking of making synthetic 
ammonia, or expanding present capac ities, it 
will pay you to investigate all the advantages 
Chemico offers. Write today for Chemico 


Bulletin A-101. 
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CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK Chemico plants are 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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When you must have slow speed power, always 
consider first MASTER Right Angle Shaft Gearmotors. 
They're very compact. . . low in cost... safe... 


and so easy to use. 


And nowhere else can you get anywhere near the 
wide range of selection that you have in MASTER 
Right Angle Gearmotors. They're available in sizes 
YW to 25 Horsepower’ for all electrical specifications 
and in splash-proof, enclosed or ee con- 


' struction. Geor reduction ranges up io 430:to 1 with - 


the countershaft in either horizontal or vertical posi- 
tions. In addition these gearmotors can be supplied 
with integrally built electric brakes. . . three types of 
variable speed units. . . and with fluid drive units for 
cushioned power. 


Try them . .. you'll find they're the horsesense way 
to get slow-speed horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO / 


ww 





you can't beat them 
for compact: slo-speed power 
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Experimentation is the first step in 
fine! development This interesting 
corner of the new Climax Hydraulics 
and Experimental Laboratory ot BS&B's 
Tulsa plant is under the charge of 
experienced development engineers 
New Climox designs and improvements 
start here 





The finished control on the “torture rack.” 
Meter runs flow test the valves up through 10” 
Strain gauge equipment analyzes forces and 
stress under performance. Control pone! in back 
ground regulates engines driving the pumps and 
registers flow data for calculation 


Pump manifoiding for the 3 engine-driven pumps 
which will deliver up to 4500 gallons per minute 
at a 100 Ib. discharge for high volume tests 
Pumps can also be moanifoided for series opera 
tion, in which cose 300 Ibs. of woter at 1500 
gallons per minute con be delivered 


There’s no question about a Climax Control giving the satisfactory New Climax Controls 
service for which it is designed. That performance is tested and 
proven before the control goes into the field ... checked for minimum Hydraulic and 
and maximum capacity. Flow, flow effects, valve characteristics and 
strain results are all evaluated by experienced engineers. Through Experimen tal 
the new BS&B Climax Control Hydraulics laboratory come a con- 
tinuing series of answers to the more efficient, safe and profitable Laboratory 
application of automatic controls. One test suggests another, one 
application is adapted to a similar problem. The net result: Through nsec erm all Exhibit, 
research, better engineering, and accurate pre-testing, comes a more September 21 to 25, Sherman Hotel, Chicago, 
efficient Climax Control. Booths 148 to 1504 
culty 


LACK, ©IVALLS &S& ORYSON, ING. BSB | 


Climax Controls Division, Dept. 4-F8 
7500 East 12th Street * Kansas City 26, Missouri 


ain Conraa® 
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7 ’ . . 
@ for any valve application 


‘ Discs for the Honeywell Series 700 Valve include 


single and double-seated V-ported and contoured 
types, each with either linear or equal-percentage 


fod st 0 ¢- Coit) ot-18 Corfu 9) APTI WET Lake b Item (0) Mlo)etre)s Mere) eloce) all 


rep colt bets ME: bole UB ole) bt-Jel-le MMM 0 Me (-1-) lo fel -to ME Cob c-1¢- 000) 
characteristics under severe service. The Honeywell 
Series 700 Valve comes in a full range of styles and 
sizes... has a// the features you look for in a fine 
valve. Write today for your copy of Bulletin 700-2. 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Jndustrial 
Division,1907 Windrim Avenue, Philadelphia 44, Pa. 


Honeywell 


Fiat we Covttols 














reasons why PETRE<€O 
is your best buy in desalting 


1. HIGH QUALITY EQUIPMENT 

Petreco pioneered electric desalting, and has spent many 
years experimenting, developing and perfecting the best 
desalting process available. Just compare a Petreco in 
stallation with any other! Note the spherical treating 
vessel; it utilizes minimum ground space and yields 
higher treating capacities. Petreco transformers are 
specially designed for the heavy demands of desalting 
service. Petreco’s dual electrode system, with in- 
dependent transformers, gives greater efficiency and 
dependability. Petreco’s specially designed emulsifying 
equipment and distributor yield maximum treating eff- 
ciency with smoothest possible operation. In short, you 
can't get better desalting equipment than that furnished 
by Petreco. Make your own comparison! 


ENGINEERIN 

In addition to the engineering design that goes into 
every Petreco desalting unit, the Petreco engineering 
staff cooperates with the refiner’s construction staff or 
contractor all during the desalter installation. This 
means that there is an experienced Petreco construction 
engineer “on the job” during construction, to make sure 
that your desalter is installed according to most modern 
practice and with no delay. 





Complete facts on Petreco desalting 
are yours for the asking. 
Just write or call 


3. SERVICE 


When your Petreco desalter is completed, Petreco de- 
salting engineers make sure that the plant goes on-stream 
without a hitch by making the adjustments necessary to 
insure top desalting performance. They instruct refinery 
personnel in the proper operating methods. Then, with 
the plant operating smoothly, the Petreco district serv- 
ice engineer takes over the responsibility. Petreco service 
engineers are trained experts, located wherever Petreco 
desalters are in use. They are available on twenty-four 
hour call in case of emergencies. 

4 RESPONSIBILITY 

The Petreco service engineering staff is a tangible sym- 
bol of responsibility. When your Petreco desalting plant 
RoOes On-stream, a Petreco service engineer 1s assigned 
He will make sure it operates at the highest levels of 
safety and efficiency. Petreco responsibility is your as- 
surance of continuing top performance 


5. ECON MY 


The only cheap thing in a Petreco desalter is the cost. 
The initial installation cost may seem substantial, but 
when you balance the expense of installation, etc., against 
the savings, you'll find that a Petreco desalter is the 
most profitable unit in your refinery, When it starts 
paying out in terms of longer uninterrupted runs, with 
more barrels refined per calendar day, the initial cost 
becomes negligible. 


PETROLITE CORPORATION 


PETRECO DIVISION 


3202 SO. WAYSIDE DRIVE, HOUSTON 1, TEXAS 
1390 E. BURNETT ST., LONG BEACH 6, CALIF 
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Suppose we put the Dempster-Dumpster System 
right down in your plant . . . then what? 


@ ell First 


designs of 26 containers to suit your materials requirements. 


let's make it clear that we are furnishing you with several sizes of different 


Then bear in mind that 


we are delivering you only one truck-mounted Dempster-Dumpster and with your driver 


this one outfit picks-up, hauls and dumps all containers, about like the one shown above. 


Now, how many conventional trucks 
are you using for handling rubbish 
scrap, raw materials, and what have 


you 


I rsve ral years now, one plant has 
been doing considerably more work with 
two Dempster-Dumpsters and two men 
than they did with five trucks and fifteen 
men before the Dempster-Dumpster 
System was installed. You can guess at 


the approximate savings annually 


A glance at the picture below and you 
get the whole story of the Dempster 
Dumpster System. Never before have 
you been able to cut bulk materials 
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handling costs so drastically 


One truck mounted Dempster-Dump 
ster handles the entire group of 26 
Dempster-Dumpster containers These 
big, detachable steel containers are like 
having 26 truck bodies for a single truck 


Any required number of Dempster 
Dumpster containers are spotted at con 
venient materials accumulation points 
inside and outside your buildings. They 
range in sizes up to 12 cu. yds.—3 to 4 
times the capacity of a regular dump 
truck Materials—bulky, light, heavy, 
solids, rubbish and even liquids—are 


dumps d or placed into these containers 





The truck mounted Dempster-Dumpster 
makes scheduled rounds, picks up each 
preloaded container, carries it to the 
point of disposal, sets it down intact or 
dumps the materials and returns the con- 
tainer for refilling. The entire operation 
is hydraulically controlled and handled 
by your truck driver 


It's as simple as we have described it 
The amazing thing is the tremendous 
savings being made by the Dempster- 
Dumpster System in hundreds of leading 
industrial plants over the nation. 


A product of Dempster Brothers, Inc. 
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reasons) KONTOL 


WHY {fis widely used in refineries 


Kontol protects against attack by organic and inorganic 
acids, brines, hydrogen blistering and hydrogen 
embrittlement. 


It is equally effective in the protection of steel, nickel and 
stainless alloys of steel, monel, brass and admiralty metal. 


The Kontol protective film is stable and effective at tem- 
peratures up to 450 F. (Kontol itself is stable at 550 F. 
and more.) 


Kontol has detergent as well as protective properties. 
In addition to protection against corrosion, Kontol also 
assures the advantages of operations with cleaner units 
and cleaner flow systems. 


Kontol has no adverse effects on the properties of dis- 
tilled products such as distillation end-point, gum forma. 
tion, anti-knock rating, ash, etc. 


Compared with the value of the metals it protects, and 
the labor costs of replacing them, the cost of Kontol pro- 
tection is negligible. 


Kontol is convenient and safe to handle, easy to apply. 
No gloves, masks, goggles, aprons or extraordinary 
safety precautions are necessary. 


Kontol is available in a variety of formulas: oil soluble, 
oil soluble and water dispersible and water-soluble-oil- 
insoluble. In these forms, Kontol is suitable for injection 
into hydrocarbon systems, as well as in systems where 
the addition of hydrocarbon oils would be harmful. 


The Tretolite Company's staff of corrosion engineers will 
assist you in the selection of the appropriate formula and 
its application to your problem. 





A DIVISION OF THE PETROLITE CORPORATION 


.< 


a te) TRETOLITE COMPANY 


KONTOI Chemicals and services for the petroleum industry 
, : SAINT LOUIS 19, MISSOURI - LOS ANGELES 22, CALIFORNIA 


SAINT LOUIS: LOS ANGELE DEHYDRATING + DESALTING * CORROSION INHIBITING + SCALE PREVENTING 


195 7 


PARAFFIN REMOVING * WATER DE-OILING 
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positive’ 


safety 


ENGINEERING 
CORPORATION 


536 Commercial Avenve 


PALISADES PARK, NEW JERSEY 


Affiliates: 


* FARRIS FLEXIBLE VALVE CORPORATION 


BalanSeal and FarriSeal 


Safety-Relief Valves 


(Pot'd & Pat. Pending) 


Corrosion and varying back pressure—the two dangerous enemies of 
positive safety-relief valve operation —are stopped cold by the ingenious 
construction of Farris valves. Critical working parts are isolated from the 
lading fluid so that they can't stick, plug or corrode and the special bel- 
lows construction nullifies the effect of back-pressure surge. You get posi- 
tive protection, under all operating conditions. Manufacturing economies 
offer realistic pricing—and the design permits the use of much smaller 
discharge piping, at an important saving. So for safety and economy, 
specify FarriSeal or BalanSeal safety-relief valves. You're never stuck, 
because they never stick! 
Technical manual, 51B, a treatment on Back Pressure Piping and 
Surge characteristics and 76-page catalog is yours for the asking. 


*ASME-N.B. APPROVED 
(Certified for Capacity) 


© FARRIS STACON CORPORATION ©® FARRIS HYDROTORQUE CORPORATION 


© FARRIS HYDROSEAL CORPORATION © FARRIS PICKERING CORPORATION 





TRADE PAPER EDITION 
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SCHUTTE and KOERTING 
Compony 


JET APPARATUS © HEAT TRANSFER EQUIPMENT © STRAINERS © CONDENSERS AND VACUUM PUMPS © OIL BURNING EQUIPMENT «+ 
ROTAMETERS © FLOW INDICATORS © RADIAFIN TUBES © VALVES + SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS + DESUPERHEATERS 


HERE’S A PUMP WORTH LOOKING INTO! 


and, the best way to do 


it is to ask for a copy of | 
NEW BULLETIN 17-A | 


If vou want a well engineered, well built 
genuinely efficient pump for handling 
materials ranging from kerosene to 
asphalt to wax or other materials with 
viscosity ranges from 30 to 10,000,000 
or, if you need a pump to 

within capacities from 1 gph 

) gpm, depending on the fluid 

yuump built for operating against 

s up to 3500 psi one of the 

lise of Gear Pumps offered by SK can 


tb» made to meet your requirements 


Just to éell you that these pumps have 
earned a fine reputation in the Petroleum Fig. 1738 
and Petrochemical industries, as well as 
many other fields, isn’t enough, we know 
You want to know the whys and where- 


fores, and these aren’t easy to explain in 


limited space 





these pumps lies in the fact that SK how they are used in practically every 
Briefly, however, one of the outstanding engineers can use selected materials industrial field; how you can select the 
contributing factors to the efficiency of modify design and construction—to fit proper pump to meet your specs, Cut- 
the application. Or, if the job warrants | away drawings installation photos, tables 
it. SK engineers will design a new mode! ol capacities dimensions, operational 
to give you what vou want data are included to better acquaint 
you with a type of pump which may be 
You can get many facts on our line of | ieee vieid tar Gok 
Gear Pumps from our new Bulletin 17-A 


It’s filled with details on: how these Send for a copy of Bulletin 17-A to the 


pumps are designed and constructed; | address below 


SCHUTTE and KOERTING Company 





38 STATE RD., CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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JOHNSON OIL REFINING COMPANY 


CLEVELAND OKLAHOMA 


JOHNGON SERVICE STATIONG REFINERY CLEVELAND. OKLA 
ANO O'sTRIaUTORS LUBRICATING PLANT 


THROUGHOUT THE CHICAGO HEIGHTS 
MIOOLEwWEST MunNors 


June 11, 1953 


Universal Oil Products Company 
30 East Algonquin Road 
Des Plaines, Illinois 


Attention: Harvey Blankenship 


Dear Harvey, 


This month, we will reach several milestones in the 
operation of our Platformer. The date of June 2lst, will be 
the second anniversary of our operations. We are still operating 
on the original catalyst charge and we have reason to think 
that it will last some lonrer. Our operations indicate that we 
are now making more light ends and that we are getting more 
hydro-cracking than on past performance but our yields have re- 
mained about the same throughout our entire operation. 


On June 2lst, our anniversary, we will have reached 
a thru-put of about 1,050,000 barrels anc a true platformate 
production of 971,250 barrels. We will have charged 160 barrels 
of reactor charge for each lb. of initial catalyst, at a catalyst 
cost of less than 2.5¢ per barrel. 


During the 2 years of oneration, we have been down 
25 days due to strike and 17 days for inspection, minor repairg 
and changes. We thought that this information might be of interest 
and value to youe 


Sincerely yours, 
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{ | TO EVERY PETROLEUM REFINER 


Pel nAvetgU uve 


.. developed, designed and licensed by 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 


% Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /nvesimeat 
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OT only do the stamina and flexibility 
of Chiksan Joints take expansion in their 
stride, they absorb pulsation and vibration. 


When the Plymouth Oil Company wanted a 
better way to handle the expansion and con- 
traction of its 2500-3500 lb. natural gas 
re-pressuring line in its compressor station 
in Sinton, Texas, back in 1946, it tried 
Chiksan 2-inch high pressure ball bearing 
swivel joints. So successful were Chiksan 
Joints in this application, they were adopted 
for 3 and 4-inch lines for the same purpose. 
In addition, by placing regulators, gauges 
and other recording equipment on a bridge 


CHIKSAN Bell Beoring Swive! 
Joints ore THE NEW TOOL 

of Medern industry — with 
full 360° rotation in 1, 

2, end 3 plones. Over 1,000 
different types, styles 

ond sites have been developed 
fer pressures ond services 

from 28” vecuum te 15,000 psi 
end for temperature ronges 
from minus 75° te @ plus 500° F. 
with pecking moterials for 
och specific type of service. 
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using Chiksan Joints, accurate readings of 
the instruments could be obtained. 

Since 1946, not one of these Chiksan Joints 
has been replaced or even repacked, and they 
are giving the same economical, dependable 
service they did when first installed. 


In Texas or California —all over America 
and all around the world — wherever pro- 
duction, processing or distribution depends 
on the flow of liquid or gas or on the depend- 
ability of hydraulic systems, there you will 
find Chiksan Ball Bearing Swivel Joints on 
the job — adding muscle and flexibility — cut- 
ting down on shut-downs and maintenance. 


Whatever your business, if gas or liquid plays 
a part, Chiksan’s Research and Development 
Division can help you add efficiency, safety 
and economy to your operation. 


Representatives in Principai Cities 
Write for Catalog 53-C, Dept. Pr-s. 
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CHIKSAN COMPANY . BREA, CALIFORNIA 7 Chicago 28, tlinois . Newark 2, New Jersey 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chikson Export Company (Subsidiary), Brea, California * Newark 2, N. J. 


Petroleum Refiner—I ol. 32, N 





ts when repairing 
UGGING steel mill blast furnace 
gate valves. 


STOP SWEATING Over thos ts wh 
e@ nuts when 


replacing tr 
bubble towers, |" “*hnery 


Size 518 Air Impactool for 3/4” 
bolt size heavy duty jobs. 


Weight 231 pounds. 7 4 NEW /MPACTOOL makes tough jobs easy! 


The only power tool that can be used to do these 
tough jobs is the new Size 518 Air Impactool. Savings, 
through greatly reduced downtime, often pay for it on 
one single maintenance job! The 518 Impactool fits 
into the tightest places, quickly applies or removes the 
toughest nuts, with no kick or twist to the operator. 

This new Air Impactool is one more addition to a 
famous line—the world’s most complete, versatile, 


and dependable group of Impactools. Fourteen sizes 





of Air Impactools for nut running capacities from 
7/32” to 4” bolt size 


Res © Ing ersoll-Rand 


GRIP HANDLE 
1] Broadway, New York 4, N. Y. 


921.8 


ORIGINATOR O F IMPACTOOLS AIR AND ELECTRIC 
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(Jn these pages are five examples of the variety 
f heavy-metal equipment designed and built 
by Alco to solve scores of new industrial 
problems. Each was made possible by two 
important factors. 


First: Alco is thoroughly familiar with in- 
dustry’s needs. Its designers and engineers 
have worked closely for many years with 
power, petroleum, chemical and manufac- 
turing companies in all parts of the world, 


Second: Alco has the con plete producti r and 
testing facilities required I 
and economically nearly ever) 


fabricating operation. 


Remember these lactors next time you have 
a proble m that calls for something extra in 
heavy-metal equipment. Then contact your 
nearest Alco Products Sales Engineer at New 
York, Chicago, Los Angeles, Kansas City, 
Houston, Tulsa or Beaumont; or write direct 


to Dunl irk,  * # 


COMPLETE PRODUCTION FACILITIES, hacked 
by 3 | 


years of expenence, enable Alco to fabricate 
tvpes of hea dut power and proce 
ment to meet virtually any I” heation 
here i speciall designed flange 


ration at Aleo Sl-acre Dunl 


How ALCO designs 


Answers to 





‘and builds... 


New Industrial Problems 


ALCO AIRCOOLERS—the economical answer to a wide range ALCO ELECTRIC WELDED STEEL PIPE, available in diameters 
of cooling problems—handle a major part of the heat dissipation up to 120 in., is now giving low-cost, high-capacity service in 
at Transcontinental Gas Pipeline Company’s modern compressor water, gas, oil and sewer installations throughout the country 
station at Spartansburg, S. C. Transco also installed these versa Furnished in sizes limited only by shipping considerations, Alco 


tile Alcounitsat theirstations near Comer, Ga.,. and Reidsville, N.4 pipe helps cut installation time to an absolute minimum 





CUSTOM-BUILT HEAT EXCHANGERS DE-ETHANIZER TOWER w: lt by FLEX-TUBE EVAPORATORS at Florida 
were among the variety of Alco equipment Alco to meet the striet requirements of Power Corporation’s Bayboro plant at St 
specified for Esso Petroleum Company ‘Tennessee Gas Transmission Company’ Petersburg, Florida, produce 7000 pounds 
Limited’s giant new refinery at Fawley, new gas processing plant at Gabe, Ken per hour of vapor with a guaranteed purity 
England. The largest refinery in Europe, tucky. Years of experience and the most of 0.9 ppm, based on 2480 ppm shell con 
Fawley produces fuels, solvents, lubricating modern manufacturing facilities enable centrate. Removal of scale on tube surface 
oils and other products at the rate of over Alco to produce heavy-metal equipment is greatly facilitated by Alco’s patented 
6,000,000 tons a year. for nearly every purpose Flex-Tube construction, 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 


t Publishing Company Publication 
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TWO MORE 


GENERAL CHEMICAL 
ulfuric Acid Plants 
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Now! America’s Foremost Producer 


Provides Industry with 20 Sources of Supply 


As the nation’s needs for Sulfuric Acid 
spiral steadily upward, General Chemical 
again adds more plants to its network of 
sulfuric production facilities in this coun- 
try and Canada* 

Now, large new acid facilities are going 
up at Baton Rouge, La., and Painesville, 
Ohio, to serve expanded demands in those 
areas. These plants are an important part 
of the company’s continuous, long-range 
development program aimed at providing 

Industry with convenient, depend- 
able sources of supply for this vital 
basic chemical. 


That's why—when you deal with General 
Chemical—you will be served not just by 
one plant, but through 20. Each augments 
the facilities and output of the others. To- 
gether they form a coast-to-coast “pipe- 
line’ that can supply your needs equally 
well, whether you operate in one location 
or several ... from the Great Lakes to the 
Gulf or from Massachusetts to 
California 

Just phone or write the nearest General 
Chemical office for further information on 
how General's Sulfuric facilities can best be 
put to work for you. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL 


DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


*in Canada, The Nichols Chemical Company, Limited 
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BORASCU is applied dry — 
directly from sock to soil 
— prior to seasonol rains; 
becomes effective when dis- 
solved and sooked into soil. 


RAINFALL odds Borescy to 
soil solution; quickly corries 
it te all roots in control oree. 


Just a man... 


a pail 
... and BORASCU 


BORASCYU in soil solution is 
token up by plent roots to 
complete the killing process. 


When Ground Must Be 
Kept Bare of All 


Fire Hazardous Weeds 


and Grasses... Apply 


CONCENTRATED 


BORASCU 


[WEED KILLER 


Here’s real economy, practical as it is thrifty, for 
your “grassing’”’ operations. Weeds can’t grow 
in ground properly treated with BORASCU ... 
areas remain bare one to two years after appli- 
cation! You can figure savings may total as 
much as 80% compared to old-fashioned hoeing 
methods . . . that’s why BORASCU continues 
to be first choice with economy-minded produc- 
tion men in oil fields across this continent; from 
Canada to Venezuela . . . by major and inde- 
pendent operators alike. It is a granular material 
packed in easy-to-handle 100-lb. multi-wall 
paper bags. There is no risk with safe, non- 
poisonous, noncorrosive* and nonflammable 
BORASCU. Write for details today! 

*To Ferrous Metals 


Literature Available in English or Spanish 


® 
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PACIFIC COAST BORAX CO. 
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Oil Fields of U.S.A, Canada, Mexico, Colombia, and Venerucia 





The New GRINNELL MODEL R 
CONSTANT SUPPORT HANGER 


Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
b women re — ~gsty — -— pears the 
9 304 pov" ' ife of the hanger. This permits 
« Won resono"" te hangers which are smaller in size 
aa briction nee< 
individ , If conditions require a change of 
it ves ters neO® ne supporting force, a load scale is 
oe - bolted directly provided so that accurate field 
adjustments of at least plus or 
minus 10° may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line. 


res PT “ 


wwe 
espec! 


al for the loads carried. 
. \ibrot® 

yally co 
>. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, tInc., Providence, Rhode Island . Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding filtings . engineered pipe hangers and supports . Thermolier unit heaters ° valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 


industrial supplies ° Grinneil automatic sprinkler fire protection systems ° Amco air conditioning systems 





“FOUR YEARS’ FLUE-GAS SERVICE AT 800° F. 
AND STILL IN EXCELLENT CONDITION...”. 


WKM 
251014 BD 
VALVES 


Four years ago a large southwestern oil re- 
finery installed four 12’° W-K-M Process Valves 
in the flue-gas lines of a hydroformer unit. The 
flue-gas, containing sulphur, passed through the 
valves at 800° F. at a pressure of 300 p.s.i 
A recent check showed that the valves were still 
in good shape and the seating surfaces were 
in good condition 

These valves were standard steel trim except 
for the seating surfaces which were inlaid with 
Hastelloy alloy B, which trim is also used for 
such severe services as hydrochloric acid solu- 
tions, sulphuric acid solutions, isopropyl alco 
hol, hot rich oil and propane and butane. 

W-K-M Process Valves have all the features 
of the Standard W-K-M Valves, such as exclu- 
sive leverlock operation, parallel expanding 
gate assembly, through conduit flow and 
renewable seats plus other design features 
especially developed to meet the needs of 
process service. 





Write for W-K-M 
Bulletin 698 for com- 
plete information 
about W-K-M Pro 
cess Valves 


W-K-M Company, P. O. Box 2117, Houston 1, Texas 
2330 E. 8th St, Los Angeles, Calif 
Export Oftice: 30 Rockefeller Plaza, New York, N.Y 





This big new Oklahoma refinery has 
vsed a new kind of aluminum jacket- 
ing throughout on both insulated lines 
end towers and vessels. Light in 
weight and low in cost, this new 
Childers Aluminum Jacketing cut in- 
stallation costs. It is also expected to 
cut maintenance costs. 





Childers Aluminum Jacketing is used 
here on @ cross-country transfer line 
et a@ large chemical manufacturing 
plant in Texas. This is a rugged test 
for any jacketing, but the light-weight 
aluminum used in this jacketing should 
stand up te weather and chemical cor- 
rosion it encounters. 


“Good Housekeeping” is the word in this gas 
pipeline pump station. The insulated lines are 
handsomely protected by Childers Aluminum 
Jacketing, which should last as long as the plant 
itself. The jacketing requires no painting and 
very little other maintenance. It even allows the 
interior of the plant to be washed with a hose 
without harm to the insulation. The chief engi- 


neer reports: “We have standardized on Childers 
Jacketing for all our insulated lines. It is doing 
an excellent job for us and saving us money.” 


How 5 plants cut costs of 


jacketing insulated lines 


Weather, wind and corrosive gases are 
not going to attack the insulation of this 
new plains-country gasoline plant. The in- 
sulation is protected by long-lasting alumi- 
num: Childers Aluminum Weatherproof 
Jacketing. The management expects this 
low-cost jacketing to hold insulation main- 
tenance costs to @ minimum. Other ad- 
vantages are that the jacketing went on 


Advertisement 
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quick and easy ais construction; it re- 
quired no special tools or skill—no shop 
forming or cutting. It can be taken off 
and re-used if lines are moved. Aluminum 
saves on painting and the tough 35 alloy 
used for Childers Jacketing should stand 
up for years even in highly corrosive 
industrial atmospheres. Check the advan- 
tages of this jacketing for your own plant. 


Y 
_ eens low-cost, 


easy to put on these are big 
reasons for the growing popu- 
larity of a new jacketing, 
specially engineered for insu- 
lated lines. It is made of .006” 
thick aluminum and comes with 
or without a moisture barrier. 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sample 
without obligation 


Address Childers Manufac- 
turing Co., Dept. PR-15, 3620 
W. 11th St., Houston 8, Texas. 


—— ern 

Amazingly easy to handle, Childers 
Jacketing was applied here by men 
vsing no more than a wooden wedge 
end a pair of pliers. Childers has 
engineering representatives in every 
major industrial center who will be 
glad to confer with you on your pear- 
ticular jacketing problems. Write to 
address shown above. 
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Desian Facters 


Low vapor thruput 
High vapor threput 
Low licguid thruput 
High licquaiel threpruat 


l ow pressure drop 














High pre sstire drop 





Ihieh pre sstire Lowers 











] OW pressure towers 


Alloy or alloy clad towers 





Shop fabricated towers 


I i hd fabric ute d towers 




















Check your requirements on this simple chart. While any 
one of the “plus” features justify the economy of hoch 
“Benturi’” Kaskade trays, a combination of these condi- 
tions provides a “bonanza™ to the operator. We'll be glad 
to give you data on “Benturi™ installations to fit’ your 


requirements. No obligation. 





YOUR CAP AND TRAY ASSEMBLIES 


against 


Fritz W. Glitsch & Sons, Inc., Dallas, Texas, fabri 
CORROSION 3 


cated this lightweight bubble cap and tray assembly 


of corrosion-resisting Monel to withstand hydrochloric 


acid corrosion in the top section of a refinery frac 
tionating tower. The strength and ductility of wrought 
Monel and Inconel lessen chances of bre akage dur- 


Successful Experiment. Here you see the ex 
cellent condition of a Monel cap and tray 
assembly after extensive experimental service 
at the top of a caustic soda regenerator unit 
Note how badly the adjacent stee! wall has 
been corroded. In the same column, a steel! 
tray with cast iron bubble caps ee was 
located directly beneath the all-Monel to, 
assembly. Corrosion made visible progress on 
the lower assembly, while the top tray and 


caps easily withstood attack 





Because of defense needs, Inco Nickel 


Alloys are now on extended delivery 
Orders should be placed well in ad 
vance, together with NPA rating and 


complete end-use information. 





ing installation. Trays which have been distorted by 


explosion can readily be str rightene 4 in the field 


There are two commercial non-ferrous metals that offer the 


protection your fractionating and distillation equipment needs. 


Each gives you excellent corrosion resistance plus high strength 
plus toughness...plus ductility. 


Both metals are Inco nickel alloys — Monel and Inconel. 


Their properties make it possible to use relatively thin-gauge 
metal for many applications. This means, of course, that you get 
lighter assemblies. Your cost for materials is lower...and installation 


and maintenance easier. 


What governs your choice of Monel or Inconel? For the most part, 


it depends on service conditions. 


Monel caps and trays are usually preferred where operating 
temperatures remain below 500 F. They are used to withstand the 
effects of dilute hydrochloric acid and wet sulfur types of corrosion 
in the upper sections of fractionating towers...and in the 
regeneration of spent caustic soda. Inconel, the nickel-chromium 
alloy, is used to resist high-temperature oxidation attack and 


naphthenic acids, 


A wide range of designs is possible with Monel and Inconel. All 
are readily fabricated. They can be cut, formed, machined and 
welded by ordinary shop methods. They need no heat treatment 
after fabrication to develop maximum resistance to corrosion. 


Keep Monel and Inconel in mind when you run into problems 
involving the use of metals in fractionation. And call on Inco’s 
Technical Service for all the help you need. They have a world of 
information on hand, and are always glad to share it with you. 
The International Nickel Company, Inc., 67 Wall Street, 

New York 5, N. Y. 


Inco Nickel Monel® * “R"® Monel * “K"® Monel * “KR” ® Monel 


S”"® Monel * Nickel * Low Carbon Nickel 


ALLOYS Duranickel® * Inconel® * Inconel “X"*® 


Inconel “W"* * Incoloy® * Nimonic® 





uh Ua 
Fired Heaters 


For heating liquids and gases 





For indirect heating using 


circulating medium 


The Struthers Wells fired heater is designed 
to give efficient and trouble-free operation 
in a wide range of services. 

Moderate rates of heat input, symmet- 
rical arrangement of tubes, and the liberal 
heat absorption surface provided, 
eliminate overheating of the equipment 
or the heated fluid. 

High thermal efficiencies are secured; 


the convection section surface is pro- 





vided with heavy welded fins. 





Equipment is provided with all necessary acces- 
sory and control equipment if required: close 


temperature control may be secured. 





his equipment is being widely used in the chemical and petroleum 
industries for heating air, hydrocarbon gas and steam to high 
temperatures, for indirect heating utilizing Dowtherm, and for 
direct heating of absorption oil, asphalt and many other fluids. 


Good deliveries are available in a wide range of standard sizes. 








Tygpi m Y,, dallalion ‘ 





STRUTHERS WELLS CORPORATION 


WARREN, PA. 
Plants at Warren, Pa. « Titusville, Pa. 


Offices in Principal Cities 
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For more information about Terry multistage 
turbines, send for a copy of Bulletin S-146. 


—_ 
—_ 
; 
THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN 


No cost or obligation. 





Shee as new Ali ated .  —_— 


Here, at last, is the ideal desiccant—-ALcoa’s latest and most 
efficient Activated* Alumina, H-151 in ball form. 

ALCOA Activated Alumina is the “old reliable” among drying 
agents, widely used in petroleum processing to dry liquids and 
gases to /ower dew points than any other commercial adsorbent 
Now the new H-IS5I series provides /onger life higher 
capacity .. . /ower pressure drop . . . greater physical stability 
than ever before offered to the petroleum industry 

ALCOA Activated Alumina is commercially pure, highly inert, 
and possesses remarkably high resistance to crushing, abrasion, 
and thermal and mechanical shock. It will not change its form 
or properties—even when immersed in water—and can be 
reactivated almost indefinitely 

Call your nearest ALCOA sales office or write for complete 
data on this new, amorphous gel type Activated Alumina 
Investigate its application to your processing problems today 

Write to ALUMINUM COMPANY OF AMERICA, CHEMICALS 
Division, 717-H Alcoa Building, Pittsburgh 19, Pa. 


* Registered Trademark, Aluminum Co. of America 


August, 1953—A Gulf Publishing Company Publi 


a gem of a desiccant for 
petroleum processing 


Alcoa 0° | 
Chemicals 


ALUMINUM COMPANY OF AMERICA 





Don't forget ALCOA Utilitube* — aluminum instrument air tubing in long lengths. 
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WHAT HAPPENED TO THE 
TOWER TEMPERATURE 
AT 7:00 THIS MORNING? 








| DON'T KNOW. CHECK THE RECORDER.» 











WHAT MAKES A RECORDER GOOD? 


Many things. For instance, in the new Thermo 
Electronic indicating-recorder overall design 
is simple. The recording system only has three 
moving parts. 


That's one thing. Here’s another: the pen arm 
is driven from acam. This permits linear charts 
to be used for almost all measurements, de- 
spite the non-linearity of the sensitive element 
characteristics. When warped or expanded 
scales are desired, special cams can be sup- 
plied. 


Furthermore, nylon drive gears are used to 
provide long life and quiet operation. 


There are many other things. If you want to 
hear about them, let us know. We'll be glad 
to supply the information. Ask for Catalog 
No. 60 X. 








AT THE ISA SHOW 
This indicating-re- 
corder, along with 
T-E’s other pyro- 
metric equipment, 
will be at the In- 
strument Society of 
America Exhibit, 
Sherman Hotel, 
Chicago, Ill., Sept. 
21-25, Booth 59. 


Even if everything goes the way it should 
with any process where temperature is 
involved, sometimes it’s important to 
prove everything went right. On the 
other hand, if something is wrong, if 
standards aren’t met, then it’s very im- 
portant to know what went wrong in 
order to correct it. Was it temperature? 
Or some other process variable? 


When an accurate temperature recorder 
is on hand, a quick check of the record 
will tell you if temperature was too high, 
or low, and for how long. If the tempera- 
ture was off, your problem is pinpointed 
and you can work on it right away. If it 
wasn’t, you can go on to other variables 
and find the troublemaker. Either way, 

a good recorder is a time-saver. 


Thermo Electric makes a good recorder 
—it is accurate (° 's of 1% of the range), 
sensitive (better than ~—1/20 of 1%), 
durable, and can be used to record vari- 
ations in temperature, humidity, solution 
conductivity, speed, pH, direct current, 
DC voltage, strain, or other variables. 
Both potentiometer pyrometer and re- 
sistance thermometer bridge types are 
available, depending on the application. 


Thermo Electric 6.3 


FAIR LAWN 


NEW JERSEY 








To current and potential users of fan blown air for cooling 


the NEW Hye DOUBLE TUBE 


Now employed in HUDSON SOLO-AIRE and HUDSON COMBIN-AIRE units 


Hil DSON Hy FIN l mace possible Opper, teel, or alloved tee! The two con- 
ent at HUDSON’S entric, snugly titted tubes with solid mandrel] 
inside the inner tube are fed to the HUDSON 


HY-FIN machine where tremendou pre 


ial machine to form 


° ine cCryve a) imultaneously extrude mo 
vy high 
) high 


between 


ADVANTAGES .. . See reverse side 





No other hot fluid to air exchanger has all of the 
following advantages of HUDSON Solo-aire units 


Hy-eN DOUBLE TUBE 


VERY HIGH HEAT TRANSFER PER LINEAL FOOT OF 
TUBING. The height of the fins, their extrusion 
from the tube itself (no crimping or welding), 
and the pertect bond between tubes, are the 
reasons, 
LOW AIR HORSEPOWER REQUIREMENTS. The 
SOLO-AIRE — in which air alone is used higher heat transfer rates allow the use of 
fer coating. greater spreads between inlet and outlet air tem- 
peratures; hence less air mass is moved and less 
pressure drop encountered for a given heat 
removal. 
RUGGED, DURABLE FINS. The strong, integral, 
smooth fins allow ease in cleaning, and are not 
susceptible to damage in transit, cleaning, or 
in operation, 
ADAPTABILITY. The inner tube may be selected 
from a variety of materials to best resist corro- 
sion or withstand temperature of the hot fluid. 
The outer finned tube is resistant to salt air and 
other atmospheric corrosion, and completely pro- 
tects the inner tube from such corrosion. 
HUDSON HY-FIN tubes are in use in oil refin- 
ery services cooling corrosive hot fluids at tem- 
AUTO-VARIABLE FAN — ovtomotic vorie- peratures above 650 F. 
tien in fon pitch gives perfect control of 
cooled fluid temperature and saves horse- UNDIVIDED RESPONSIBILITY. The HUDSON HY- 
— FIN assembly is manufactured from bare tubes 
by HUDSON and each tube and each step in the 
manufacture is subjected to rigid inspection to 


eliminate hidden defects. 


The HY-FIN tube is another in the long list of im- 
provements that have resulted from the constant 
effort to maintain and advance the quality and utili- 


COMBIN-AIRE — in which air and water in tv of HUDSON equipment. 
combination are used for cooling , 
HUDSON HY-FIN tubes are manufactured under one or more of three 
United States Patents. Other patents are pending 


HY-FIN. SOLO-AIRE and COMBIN-AIRE are reqistered trademarks 


HUDSON 


ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 





Special Industrial Concrete Cuts Refinery Costs 


COKE STILL FLUE WITH 
FLAT ARCH AND LINING OF 
LUMNITE-HAYDITE CONCRETE 


Cities Service Oil Company's East Chicago, indiana, 
plan! soved time and money by using Heat Resist- 
ant Concrete in this flat-arch design for coke still 
flue. it permitted placing 70 arches in one piece. 
And despite 1000°F heating-cooling cycles, the 
arches served 10 years without major repoirs. 





... resists high temperatures... corrosion... 
thermal shock 


In more and more refinery installations, such as the one shown here at Cities 
Service, East Chicago, Indiana, plant, costs are being trimmed and efficiency TAKES HEAT IN STRIDE—Coke still gases enter 


the Heat Resistant Concrete flue at a ten perature 


boosted by using industrial concrete where heat and corrosion exist. 


of approximately 1000°F. As you can see, it's still 


In addition to the usual convenience and structural advantages of concrete, me 


d ndition after a decade of service 


special concretes made with Lumnite* calcium-aluminate cement provide: 


HEAT RESISTANCE— up fo 2600°F. 
CORROSION RESISTANCE— with suitable aggregates 
INSULATION — with insulating aggregate 


Lumnite concrete can be easily placed by plant labor, if maintenance repairs 
are needed, and is strong enough for service within 24 hours. 


Castables for convenience Make Refractory Concrete with prepared cast 

able mixes of Lumnite cement and aggregate selected for specific 
' MAKES CURVES EASY—Although the flat arch 

temperature and insu/ation requirements— only water is added + the 8 , iin cin. ale 
aon - of thi ie inves alongside e e il con 
Ihey’re made by refractory manufac turers and sold through their struction wes simple with peured-ia-place Lumaite 
dealers. For more information, write Universal Atlas Cement Com Concrete. This plant also uses it for linings in 
pany (United States Steel Corporation Subsidiary), 100 Park Ave., header castings, heaters, stacks fire doors, vessel 
New York 17, N. Y. of all types and rush concrete work 


**LUMNITE” is the registered trade-mark of the calctum-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 











is the new, improved 
way that Wolverine can speed your 
installations of CONDENSER TUBES 


“U-BEND” Zallete 


SAVE TIME@ad MONEY 


costs are thus materially reduced. 


Each pallet is designed and constructed to suit your individual require- 
ments. It will withstand the handling in transit. You'll receive the tubes 
arranged in the order you'll use them and in the perfect condition you 
expect them. And, too, in this condensed package form they occupy 


comparatively small storage space and can be easily stacked. 


WOLVERINE TUBE DIVISION 


“Ws oo f CALUMET & HECLA, INC. 


Manufacturers of Quality-Controlled Tubing 
1439 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Alo. Saled offices is Principal Cilies 


Export Department, 13 E 40th St.. New York 16. N.Y 
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“Vil call METAL GOODS- 


they’re our 


OFFICES AND WAREHOUSES 


St. Levis 15, Missouri 
5239 Brown Avenve 
Nelson L. Hower 

Phone GOodfellow!234 


Kenees City 16, Me. 
1300 Burlington 
Frank D. Hogan 
Phone: NOrciay 3516 


Deties 9%, Texas 

6211 Cedor Springs Rd. 
Sem D0. Hodgdon 

Phone: Elmhurst 3271 


Tulse 3, Oklahoma 
302 North Boston 
Scot? J. Harrison 
Phone: 4-410! 


Denver 2. Colorado 
2425 Woalnvut Street 
Neal Dehn 

Phone: AComa 589! 


Heveten 3, Texes 
711 Milby Street 
Harris T. Gregg 
Phone, CEntral 688! 


M . ey 
D> Se ‘ 
; 


‘ vet : 5 


Most Completely Rounded Warehouse Stocks 


More and more users of metals are discovering Metal Goods Corpora- 
tion’s large and varied warehouse stocks the “best bet’’ for ail their 


metal needs 


Metal Goods carries a heavy inventory in aluminum, 


stainless steel, steel, nickel*, monel* and inconel*, brass, copper, and 
industrial products. We invite you to give your company the full benefit 
and big convenience of this one-call buying advantage. You can rely 
on us to supply your requirements correctly, completely and quickly 


May we serve you? 


METAL O05 CORPORATION 


*Not sold in St 


Louis or Kansas City 


call your nearest office: 


SALES SERVICE OFFICES 


Wichite, Kensas 
2200 East Central 
Ray Noller 

Phone: 7-8921 


Decatur, Illinois 
1305 West Sunset 
Ariie W. Tempel 
Phone: 68-1314 


Becumont, Texes 

238 Bowie Bidg. 

lee T. Dodson 

Phone: 4-7536, 4-7537 


Sen Antonio, Texes 
2012 Alamo Not. Bidg. 
Chories |. MacKenzie 
Phone: GArfield 3161 


7 


Jackson, Mississippi 
78! Raymond Rood 
George E. Akerberg 
Phone: 5-2711 
Omeohe, Nebreske 
3515 No. 67th Avenve 
Cc. M. Cooley 
Phone: WAinut 1112 
Fort Worth, Texes 
3821 Corolyn 
John M. Turbitt 
Phone: FOrtune 4369 
FOrtune 5326 
Corpus Christi, Texas 
Room 301-02 Wilson Bidg. 
Roy D. Bagaley 
Phone: 4-0366 


ennessee 


Memphis 

713 Columbien Mutvol 
Tower Bidg. 

Robert W. Downs 

Phone: 5-8721 


New Orleans 12, Le. 
432 jviia Street 
Cort T. Wedemeyer 
Phone: CAnal 7373 


“+ 


GENERAL OFFICES: ST.LOUIS 15, MISSOURI 
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The Ljungstrom op- 
erates on the con- 
tinuous regenerative 
counter-flow prin- 
ciple. The heat 
transfer surfaces in 
the rotor act as heat 
accumulators. As the 
rotor revolves, the 
heat is transferred 
from the waste gases 
to the incoming cold 
air. 


wine LJUNGSTROM / PREHEATER 


1! Gulf Publishing ¢ 


Low grade tars, pitches and asphalts used to be considered so low 
in recoverable heat value that they were often discarded. 

But the Ljungstrom Air Preheater points the way to the practical, 
efficient use of these former waste products. 

Preheated air is a key factor in more efficient combustion, causing 
faster ignition and a short, hot flame. Rates of heat liberation are higher, 
too. Thus, with preheated air, low grade fuels with high ash and 
moisture content — and excessively lean fuels — are readily burned. 

You get other advantages with a Ljungstrom, too: lower fuel 
costs ... more economical furnace design ... greater throughput cee 
higher product quality — all of these with the Ljungstrom, that pays out 
in just a few months. 

Wherever you are planning to expand or modernize your fuel burning 
equipment, it will pay you to consider a Ljungstrom Air Preheater. 
Call or write for full information. 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street. New York 17. N. Y. 


mpany Publication 





NO FILED NOTCHES NO PAINT DAUBS NO STRING TYING 


Here’s manual control of flow, temperature and pressure 


HANCO 4 that’s really precise. Hancock “Flocontrol” Valves, with mi- 
crometer dial and pointer mounted on the bonnet, permit 
settings to within 1/100th turn of the handwheel! Equally 


iD Relae) baie) ams Vado important, any setting can be duplicated easily, perfectly — 
any time. 
GIVE You 


Hancock “Flocontrol” “3 in 1” design gives you the advan. 


/ tages of a variable orifice, plus a shut-off, plus an index... 

PIN POINT CONTROL all in “one package.” Bronze and steel types are available. 
Both have a scientifically designed V-Port valve disc that 
compels proportional flow throughout the entire lift of the 
valve stem. The shut-off seating surface is entirely removed 
and separate from the controlling V-Ports. Super-finished 
“500 Brinell” stainless steel seats and discs minimize the 
effects of wire-drawing and steam cutting. 


For fine throttling control and proportional flow . . . for great- 
est efficiency, lowest operating costs — install strong, de- 
pendable Hancock “Flocontrol” Valves in your lines. Your 
nearby Hancock Distributor will gladly give you full details. 


When Hancocks go in, valve costs go down 


HANCOCK BRONZE 

“FLOCONTROL” 

VALVES. Types: Globe 2 

and Angle. Sizes: : 

WL. GR HANCOCK 600+ 

ends. Available in 1502 STEEL “FLOCGN- 

and 3002 Serie TROL” WELDVALVES. 
Types: Globe and Angie 
Outside Screw and 
Yoke. Sizes: % 
through 4”. Screwed 
Socket Welding and 
Flanged Ends. Avail 
able with 1502, 3002 
and 6002 Series 
Flanges 


> 
VALVE SEAT AND V-PORT DISC fully closed. As the valve is opened proportional flow is grad 


sally increased. The Hancock “Flocontro!l” Valve has straight-line flow. Its regulation does not 


jepend on the short-wearing, fine threads common to a needle vaive 


YOUR LOCAL INDUSTRIAL SUPPLY DISTRIBUTOR is as close as your nearest 
telephone. His 24-hour emergency service and large stocks of the 
finest supply items simplify your purchasing and save money for you 


A product of MANNING, MAXWELL & MOORE, Inc. Watertown 72, Massachusetts 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
AMERICAN’ INDUSTRIAL INSTRUMENTS, AIRCRAFT PRODUCTS. BUILDERS OF "“SHAW-BOX" AND 
LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


Petroleum Re finer 
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An GUL BEF INERT 


Currently engaged in this highly specialized 
work, Fluor can help determine your 


potentials in this rapidly expanding industry 


Petrochemicals, the largest new factor in 
our ever-expanding world of chemicals, now ac- 
count for nearly one-quarter of all U. S. chemical 
production. Despite this, it is estimated that only 
one-half of one percent of all present oil and gas 


production is being utilized as petrochemical feed 


stock. This opens up new opportunities for the oil 
and gas producer and investor 

If you own, operate, or have interests in 
an oil refinery or a gasoline plant, you should be 
aware of your potential as a supplier of petro- 
chemical raw materials. This is particularly so when 
it is considered that the increase in value of an end 
petrochemical product may easily be four or five 
times greater than that of normal products realized 
from other hydrocarbon processing operations! 


ARBON 
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How Layne Can Help You” Water needs require 


for salety, dependability, economy, maintenance of ade 





plans 


quate supply. In all such plans, Layne’s engineering skill and 


uniqgue rt earch facility 5 Alt it your service 


Exploration Layne’s unmatched experience and technical 


ibility assure an accurate pin-pointing” of water-bearing 


formations before actual drilling begins 


Test Wells — Expert crews drill test holes on the site and remove 


samples to be sent to Layne central laboratories for study 


Analyses Exhaustive studi are made to determine rate of 


flow chemical content of wate nature of earth 


formations. Guesswork is removed from vou planning 


Recommendations From all data, Layne recommends at 


overall plan for the best development o1 


expansion of a wate 


veared to your situation and net ds 


system 


ol 





Water Wells - Vertical Turbine Pumps * Water Treatment 
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Undivided 


Responsibility | .7, 


Specify a 100% Layne Well Water System 


In a Layne water system, the name of 
the world’s most experienced water 
developer stands behind everything 

wells, casings, 


engineering, labor, 


screens, pumps, One contract assures 


you the finest in men and materials 


and an undivided responsibility that 
assures your water supply. 
Lavne’s catalog on Well Water Systems 


information, see your nearest Layne As- 
Company or write to Layne & 
, General Offices 


Bowler 


Memphis 8, Tenn 


hy 
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Cooper-Bessemer GMV’S 


HE East Ohio Gas Company reports excellent 

low cost service and exceptional fuel economy 
from their 4-unit installation of GMV compressors at 
the Robinson Station, shown above. Here, gas from 
the Big Inch and West Virginia fields is either com- 
pressed for underground storage or further boosted 
in pressure to supply gas to the industrial Cleveland, 
Akron, Canton, and Youngstown areas. 


During extreme cold weather peaks when the pipe 
line supply is insufficient, the gas is withdrawn from 
storage and boosted on to the same industrial areas. 
The four GMV's installed in 1949 are 10-cylinder, 
1100 hp turboflow units each with 5 compressor cy]l- 
inders. The unique cylinder arrangement, utilizing 


~ 


help 
East Ohio Gas 


put on the 


pressure! 


each crankthrow, permils the engines to do three 
jobs at full load, boosting to market, pumping into 
storage, withdrawing from storage. Some 60 million 
cubic feet of gas is handled daily, from approximate- 
ly 400 pounds suction to 1,180 pounds discharge. 


Whether your plans call for complex compressor 
service, or the simplest kind of setup, you'll be ahead 
with Cooper-Bessemer V-angles. Check with the 
nearest Cooper-Bessemer office for the latest details. 


The 
Cooper -Bessemer 


Corporation 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Vo. 


San Francisco 


Seattle, Wash. Se 


Shreveport, Lo. 


Houston, Dallas, Greggton, Pampa and Odessa, Texos 
Los Angeles, Collif. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA, 


Coracos, Venezuela Gloucester, Mass. Tulsa, Oklo. New Orleans, Lo. 





Ludus 


YOU CAN COUNT ON CONTINENTAL 


for Quality and Sewive 


offering equipment and supplies of proved quality. 


That's what you get when you count on Continental. 








During the year, many employers will be “guilty” of 
failing to set up a Safety Program. Of course, these 
employers do realize the great value of a Safety 
Program in saving lives and limbs...in conserving 
manpower and reducing insurance costs... yet often 
they just don’t take the time to plan and install a 
Safety Program...or they fail to give the Program 


they do have, their support. 


Will you be included in this “guilty” group, or will 
you do something about Accident Prevention NOW? 
It’s to your advantage to have a Safety Program and 


to see that it works. 


Aleciderit- PREVENTION Preys 





Larges Whiter of WORKMEN'S COMPENSATION INSURANCE « Zeras | 
TEXAS EMPLOYERS 





HOMER R. MITCHELL, ( had Wwihadel vA Me SOG ; A. F. ALLEN, / ne ident 


aces: ABLENE © AMARRIO © AUSTIN © REAUMONT INSURANCE ASSOCIATION 


FORT WORTH eo FREEPORT o@ ALVESTON @ HARLINGEN e TON PB S JFK ae MIDLAND HOME OFFICE « DALLAS, 19713 
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“TEX BENDER” 


for dependable 
and fast 


fabrication of 


PIPE BENDS 


for Refineries and Pipe Lines 


rexas PIPE BENOING company 


(Pepe "ia FRIO ST 








*DOUBLE PIPE UNIT. Drive end close-up of 12 section unit under 


test in our shop. 


*SHELL and PIPE UNITS. Two of five units installed 1 a4 
petroleum refinery. 


leading 


*Patented 


Keep 


_. Heat Transfer 


Surfaces 


SPECIFY 


Exchangers 


If you are all “gummed up" with a tough heat transfer problem, 
Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex- 
change between the product and the cooling or heating medium, 
The scrapers also continuously agitate the fluid and assist re- 
moval of solids from the unit. 

DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8” jacket pipes and 6" inner pipes with scrapers. 

SHELL AND PIPE TYPE UNITS are designed for use with volatile 
refrigerants and for heating fluids with steam or similar heating 
mediums, They consist of large welded shells each containing 
seven 6" scraped pipe sections. 

Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many processes in the petroleum and 
chemical industries. Their application to your heat transfer prob 
lems will receive the prompt attention of our Engineering staff 


Write for Bulletin PE-1 
HENRY VOGT 


MACHINE CO. 
LOUISVILLE 10, KENTUCKY 
Branch Offices: 

NEW YORK © PHILADELPHIA @ CLEVELAND @ CHICAGO 
ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 





H.P. pipe gaskets 
like these 


mabe 0 or 


by gasket 
specialists... 


FLARE TYPE GASKET WITH BELLOWS ACTION 


SOLID FLARE TYPE GASKET 


PROFILE GASKET 


V-TITE GASKET 


lola Velie). 7 ts 


--- to save you both time and money 


When you need metallic gaskets for high pressure 
piping, put the job up to Johns-Manville Goetze 
Gasket specialists. You benefit in many ways: 


You get the exact gaskets you need for maximum 
efficiency under your operating conditions, tailor 
made to fit your equipment. You get the savings 
in cost made possible by intensive specialization 
and modern production tooling. And you get the 
full benefit of over sixty years’ experience in de 
signing specialized metallic gaskets for industry’s 


most complex sealing requirements. 


Typical styles of Johns-Manville Goetze Gaskets 
that have been made to order for high pressure 


Johns-Manville 


piping service are shown above. The flare type 
gasket with bellows action and the solid flare type 
are particularly suited for pressures above 5000 psi: 
the profile and V-Tite gaskets are generally used 
for lower pressures. Each of these is fabricated to 
extremely close tolerances. Other styles can be 
made to any desired cross section to meet your 
individual requirements. 


For more information about Johns-Manville 
Goetze Gaskets, write for your copy of Catalog 
PK-35A. Or send us your drawing or template for 
an immediate quotation. Address: Johns-Manville, 
Box 60, New York 16, N. Y. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 





This blower never takes a 


The clock never stops on this De Laval catalytic crack- 
ing blower in the Edmonton, Alberta plant of the 
British American Oil Company. Twenty-four hours a 
day this 885 hp, 8,250 cfm unit handles air for the 
regeneration of the spent catalyst. 


There are good reasons for this power-saving dependa- 
bility. This heavy-duty machine is built to take punish- 
ment. Its rugged casings, husky, perfectly balanced 
rotor and externally mounted, cylindrically seated 
bearings are design features that reduce maintenance 


Send for Bulletin 0500 containing 


BRITISH 
AMERICAN 
OlL 
COMPANY 


at 


“breather” 


and insure long, continuous service. Remember, there’s 
no divided responsibility—both turbine and blower 
are De Laval designed, and De Laval made. 


De Laval blower experience covers a wide range of 
industries —steel, refining, metal mining, chemical pro- 
cessing, high pressure gas transmission, manufactured 
yas, sewage aeration and many others. And all this 
engineering and manufacturing experience is ready to 
solve your specific blower application. Discuss it with 
a De Laval representative. 


‘ omple te data 


( entri fugal Blowers 


COMPANY 


LAVAL STEAM TURBINE 


811 Nottingham Way, Trenton 2, New Jersey 





TOWER CAPACITY RESTORED IN 
ONE DAY BY CHEMICAL CLEANING 


Through-put increased from 500 to 800 


gallons per minute by Dowell Service 


gr 


The capacity of a fractionating bubble-cap tower, 
operated by a southern chemical company, had 
dropped from 800 to 500 gallons per minute. Heavy 
deposits 

Doweli engineers analyzed these deposits and found 
them to be iron sulphides, oxides and organic material. 
Dowell Service removed these deposits from the towet 
in only one day with specially prepared liquid sol 
vents. Result: the tower was restored to its original 
BOO oe p.m. capacity 

In the Dowell method of chemical cleaning, solvents 
are applied according to the technique demanded by 


the job: filling, spraying, jetting, cascading or vapor: 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers « Condensers « Heat Exchangers ¢ Cooling Systems 
Pipe Lines « Piping Systems « Gas Washers e Process Towers 
Filter Beds 


Process Equipment « Evaporators « 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED - 


Tanks 














izing. Being liquid, they will go wherever steam or 
water will flow, reaching surfaces inaccessible to other 
cleaning methods. No sper ial bl affolding Is required, 
Dismantling and downtime are kept to a minimum, 
Experienced Dowell engineers do the job for you 
Dowell-designed 


equipment which are brought right into your plant. 


using pump trucks and control 


lowers are just one of hundreds of pieces of indus- 
trial equipment which can be cleaned chemically by 
Dowell Service. For complete information and esti- 
mates on the cleaning of your equipment, call the 
nearest Dowell office, or write directly to Tulsa, 


Dept. H-31 


DOWELL 


A Service Subsidiory of 
THE DOW CHEMICAL COMPANY 


TULSA 1, OKLAHOMA 
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A. P. GREEN 
CASTABLE REFRACTORIES 


SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced "down time” and labor costs... lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 

For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 

your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F 


KAST-O-LITE 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 


CASTABLES FOR GUN Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 
ATION SK-7 temperatures up to |1800° F. Installation and labor costs are reduced no forms required 
APPLIC ONees * Ideal lining for ducts, flues and breechings 


ZA 


nspancront A. P. GREEN FIRE BRICK CO., MEXICO, MISSOURI, U.S.A. 


In Canada, A. P. GREEN FIRE BRICK CO., LTD., TORONTO 15, ONTARIO 
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en BASIC SOURCE BOOK 


for 


REFINING INDUSTRY 


Equipment—Materials—Processes 











Choose a product. You'll 
locate it easily, quickly in 
the Refinery Catalog. 
More than 300 manu- 
facturers have filed their 
catalogs in this equipment 
information guide. The 
NEW 20th Edition is more 
useful, more complete 


than ever. 


? 
Your Gu ide TO WISE BUYING DECISIONS 


THE 
UNIVERSAL 


Y EQUIPMENT 
ret i i+) Me] | 


REFINERY 





BUYERS 
P. O. BOX 2608 ©® HOUSTON 1, TEXAS 





Beit 
te . 
= 
Se 
Br 
ie 
or: 


tt% 


f Pi 


7 


{ 


},] 


i es 


ine 
5 ioe 


eT ew, 1) 


os 


i es POA 
*, 5 


ee 
8 


Rodale ne 

aoe 
hte 
a 2 


neues 


4 
%, 
. 


e 
oi 


en ~ 


aa" 
ya YG 
ea 
a 


*S 


MARLEY 
design features 


that mean 


GUARANTEED 
PERFORMANCE 


What cooling tower purchasers actually buy is 
ability to meet specific operating conditions. Sturdi- 
ness of structure and mechanical excellence dictate 
the life of the tower, but design alone affords the 
inherent ability to provide the necessary heat dissi- 
pation each process requires. That's why every 
Marley cross-flow tower is guaranteed to deliver 
design performance at all times, for only Marley 
cooling tower design incorporates such advanced 
features as: 


MORTISLOCKED FILLING 


This patented Marley filling breaks up the 
water at every six inches of fall and affords surface 
retention for longest air-water contact far greater 
than any other type filling. It achieves this top 
efficiency while offering absolute minimum ob- 
struction to air flow. Add it up: most frequent 
water break-up plus greatest surface air-water con- 
tact plus lowest static pressure . . . and you have 
peak performance. MortisLocked filling has no cor- 
rosive fasteners to rust or corrode. It can expand 
and contract freely without warping or sagging. 


TRIPLE-EFFECT DRIFT ELIMINATORS 


Originally designed by Marley, triple-effect 
drift eliminators can be used with true efficiency 
only in Marley cross-flow towers. Position in the 
tower is of utmost importance for this type elimi- 
nator. As an integral part of Marley design, it is 
placed to best advantage to eliminate the largest 
quantity of moisture from entrained air without 
creating undue pressure drop. Marley cross-flow 
design utilizes 20 per cent greater eliminator area 
with resultant economy in draft loss and min- 
imized drift. 


Ms nm The Marley 


shing ( 


Company 


KANSAS CITY, MISSOURI 


mpany Publication 





TRECO’s knowledge of refinery construction problems has been 
gained through the actual building of many Catalytic Crackers and 
other refinery facilities, throughout the United States and Canada. 


Let TRECO’s experience work to your advantage and profit! When 
TRECO moves in to build new facilities or modernize old ones, they 
waste no time. That is the reason most all TRECO jobs have been 
finished long before the completion date. This means the units will 
pay out more quickly due to TRECO’s faster construction. 


If you plan a new refinery or a modernization job on an old one, 
be sure to phone, or write TRECO before your plans are made. 
It can save you both time and money. 


| 








HOUSTON @ TULSA @ TORONTO 
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For the solution to lubrication difficulties, or chemical feed- 
ing problems, more and more companies are turning to 
Manzel. For 50 years a leader in the field, Manzel is today 
a flexible, fast-moving organization with the special technical 
skill for meeting your needs quickly and economically. Write 
for further information about Manzel Force Feed Lubrica- 
tors and Chemical Feeders. 


Sofeguard high Priced mach "ery with 
MANZE; ae] Tat; FEED LUBR) ATi N 
Cc ° 


. 
Reduce Wear 
ft - 
Prevent Breakdown 
*s 
lash of ©°NsumMption 


285 BABCOCK STREET * Insure Round-the-Clecy o 
BUFFALO 10, NEW YORK ite 


A DIVISION OF FRONTIER INDUSTRIES, INC. 


ishing Company 
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How DuPont Fuel Oil Additive No. 2 can help you 


Cut servicing costs and 
increase your share of the 


With the trend toward a buyers’ market in fuel oil, customer 
satisfaction is of increasing importance. 

Now you can help eliminate customer complaints and 
bothersome service problems caused by plugged filters, screens 
and fuel lines ... with Du Pont Fuel Oil Additive No. 2. This 
new ashless additive not only retards the formation of insolu- 
ble residues, but also reduces the particle size of the insoluble 


residues that are formed. 


THE FOLLOWING TEST, conducted by a major oil company, 
shows the effectiveness of this new additive. During the 1951- 
52 heating season under actual operating conditions with 
domestic oil burners, approximately 70,000 barrels of a cat- 
cracked and straight-run blend were treated with Du Pont 
Fuel Oil Additive No. 2 at a concentration of 30 Ibs. per 1000 
barrels or 0.019 by weight. The fuel was of uncertain age 
when the additive was introduced and had the following aver- 
age properties: 0.210 S; 326°F.—I.B.P.; 598°F.—90%; 
654° F.—E.P. 

None of the customer burner units used in the test were 
given any special cleaning or reconditioning beyond normal 
routine servicing. For a control, a similar marketing area was 
supplied with the same fuel—without the addition of Fuel 


Oil Additive No. 2. 


16 v5. Pat OFF 
Better Things for Better Living 
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0.01% DUPONT FUEL OIL 
ADDITIVE No.2 
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TYPICAL RESULTS of this test are shown in the photo- 
graph on this page. The filters are from a commercial 
burner consuming about 1800 gallons per month. Prior 
to the start of the test, this burner had required filter 
replacement each month. But when operated on the 
fuel containing 0.019% of Du Pont Fuel Oil Additive No. 
2, the filter and burner remained unusually clean and 
serviceable after a 10,800 gallon thruput. 


EVEN BETTER RESULTS could have been expected in this 
test if the Fuel Oil Additive No. 2 had been added to 
freshly prepared fuel. 


SAMPLES and a descriptive booklet on Du Pont Fuel Oil 
Additive No. 2 can be obtained from any Du Pont Petro- 
leum Chemicals Division district office. 


Petroleum Chemicals 


1.DU PONT DE NEMOURS & COMPANY (INC.) 


Division © W j Velaware 


e 
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Ray L. Dudley, Pub! 


The refining 


line industry spent in excess of $3 billion in cap 


petrochemical and natural gaso 


tal investment alone from 1946 up to June, 1952 
Che refining industry alone will spend more than 
$700 million for new construction from June, 1952, 
to December 31, 1954. Oil industry process plant 
nstruction activities and thru-puts are continu 

ind will continue at high rates, requiring 
heavier replacement and usage tn connection with 
peration and maintenance 

This heavv demand for the next 18 months will 

me trom 

® New construction to meet present decisive 
trends in the manufacture of gasolines of higher 
octane ratings. This improvement involves con 


struction of additional new catalytic cracking and 
reforming units in both established and new plants 


@® Urvings by the U. S. Government that a greater 
plus refining capacity be built 
@ Revised construction program based upon the 
creation of new refining centers because of changed 
economic conditions. | \s an example refineries 
in the northwest U. S. A. to handle new supplies 
Canadian crude probably a detinite trend tor 
some time to come.) 
® Construction of additional petrochemical plants 


1use of markets afforded for new products 


® Construction of new gasoline plants because of 


the nature of the new fields being discovered 


@ Operation and maintenance of the greatly ex 
panded capacity of plants of the type indicated 


Product Demand— Jhe civilian and military 
uses combined will increase the U. S. domestic de 
mand for oil products in 1953 about 6.5 percent over 
that of 1952. This is an increase of approximately 
3? 


percent in the past four years. The yearly in 


reases are as follows 


Year Increase 


1OSO ] vercent 
1951 
1952? 
1953 eT nt 


1954 (esti l . a nt 


The average daily demand for all U. S. oils in 
1952 hit an all-time high of 7,850,000 barrels per 
day. This was twice the demand of 1940. The U. S 
Government wants the oil industry to have a reserve 
refining capacity of at least 1.5 million barrels per 
day instead of the present 0.6 million barrels per 
day reserve capacity. Therefore, including the gov 
ernment’s desires, the refining capacity will exceed 
8.4 million barrels per day by the end of 1954 
shing Company Publication 


luqust, 1953 1 Gulf Publ 


What Is the Immediate Future of the 
Petroleum Industry ? 


and John J. McKetta, Soe Editorial Direct 


Future Demand Astounding— Authorities agree 
that the U. S. demand in 1975 will be doubled over 
that of 1950. At the same time, the world demand 
will be quadrupled over the 1950 demand. This rapid 
expansion of demand is the background against which 
refiners must adjust their plans for 1954 and_ the 
vears beyond. This means astounding expenditures 


tor refining capacity imereases abroad 


Aviation Gasoline— [he [’etroleum Adminis 
tration for Defense figures show aviation gasoline 
is Short 30,000 barrels per day. The government 
wants industry to increase the alkylation capacity 
Che demand for aviation gasoline will keep rising 
at least four or five years, even though the use of 


reciprocating engines is on the down grade 


Petrochemical Industry— J oday almost 5U per 
cent of all organic chemicals made in the U. S. are 
hased on petroleum 
grown from 1.9 million tons per year in 1946 to the 


Petrochemical production has 


almost unbelievable figure of 8.5 million tons esti 
mated in 1952. By 1956 an increase of 32 percent 
over 1952 will be seen. That is not sufficient. It 
is expected that petrochemical production will 
reach 32 million tons in 1962. Of the total chem) 
cal sales of $18 billion in 1952, about one-sixth of 
this was for petrochemicals 

The capital investment in these plants rose 
from about $330 million in 1942 to $2000 million 
in 1952. In 1962 this figure is expected to exceed 
$7000 million. Early in 1952 there were 100 plants 
producing petrochemicals, 50 of these were in the 
Gulf Coast area. Today there are over 50 percent 
more petrochemical plants. At the present time 
there are $750 million worth of expansion in actual 


construction and planning stages 


Natural Gasoline Industry—|\«tween 1953 and 
1956 there will be approximately a one _ billion 
dollar expansion of natural gasoline plant facili 
ties. As oil is found at increasingly greater depths 
the character of the hydrocarbon fluid produced 
frequently differs from that found at shallower 
depths 


gravities, distillates in gas form are found in more 


Instead of oil of the former ‘normal’ 
and more fields. This condition, plus LPG prod 
ucts, plus the further fact that demand for natural 
should 


make it 


gas had risen enormously, (and natural gas 
have certain hydrocarbons removed to 
more efficient) is having and will have substantial 
effect on the construction of not only more gaso 
line plants, but more complicated and larger plants 
than in the years past. (According to Barrons, the 
1952-56 period will see $4.5 billion spent for ga 


lines alone ) 





TO SHUT OFF WITH TANK FULL, 
Operator loosens a set screw and 
turns handles on bronze housing 


It's as easy as closing a valve 


J 
TOP ENTERING turbine and pad- 


die type mixers for 
closed tonks. Sizes | to 


open or 


500 HP 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Cotalogs 
contain helpful data on impeller 
selection; sizing; best type of ves 
and op 


descrip 


sel, valuable installation 


erating hints complete 


tion of LIGHTNIN Mixers 


MIXCO fivid mixing specialists 


INSIDE 


ker 


seal collor o 


tively seal 


THE TANK, 
ompressed 
nd end cop 
of tank 


Easie 
dates 


LIGHTNIN SERIES 


(gear drive) 


V-belt drive. 


1 Teflon gos- 
between the 
This pos- 


ntents 


LIGHTNIN PORTABLE MIXERS 
.. Used everywhere for hundreds 
of fluid mixing jobs. Thirty models 
to choose from. Sizes Ye to 3 HP 


“Loohtnin Mixers 


| 
| 





rto repack 
ever before 


SE 


Sizes | to 
25 HP. Also available in 


No wrenches needed 


sam to shut off stuffing box 


from tank contents 


These two new LIGHTNIN Side Entering Mixers cut 
maintenance time in half, they're so easy to service. 

When stuffing box needs to be repacked, your main- 
tenance man just loosens one set screw. Then he 
easily shuts off the stuffing box from tank contents, 
by rotating the outboard bearing holder, which has 
two easy-to-get-at handles. 

Returning the mixer to operating position is just as 
easy and foolproof. You've never seen anything so 
simple and slick in a side entering mixer. 

This is just one of the features that will sell you on 


these new LIGHTNIN Mixers. Others are: 


Your choice of stuffing boxes or mechanical seals to 


fit the mixing job. 


Smoother operation because new vertical motor 
mounting (on gear drive units) moves center of 


gravity closer to tank, minimizing vibration. 


Full guarantee says the mixer will do the job and do 


it right, or your money back. 


Specify the new LIGHTNIN Mixers for gasoline 
blending, lube oil blending, sediment coatrol—and 
wherever there's a big mixing job that must be done 
right. Call your MIXCO representative today, or 


write us for details. 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 


in Canada: William & J. G. 


(CL) DH-50 Laboratory Mixers 
CD 8-75 Portable Mixers (electric 
ond air driven) 

(CD 8-102 Top Entering Mixers 
(turbine and paddle types) 
(D 8-103 Top Entering Mixers 

(propeller type) 
(CD 8-104 Side Entering Mixers 
8-106 Condensed Catalog 
0 (complete line) 


(C) 8-107 Mixing Dota Sheet 


Greey, Ltd., Toronto 1, Ont. 


Please send me the catalogs checked at left. 
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and a premium upor know-how in obtaining gov 


ernment approval rather than know-how tn opet 


the facility 


iti v 
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Figure |. Demand for liquid fuel 


PROBABLY MORI have 
made more predictions about the fu 
ture of liquid fuel supply than about 
And 
more people have been proved wrong 
Reasons for thankless fecundity 
are that liquid fuel supply is of ex 
treme importance to our economy, and 


pr ople 


iny other future circumstance. 


that for many years rate of potential 
supply has been of about the same 
order of magnitude as rate of use 
Thus we have an ideal subject for 
speculation, albeit a treacherous one 

The general impression in the pub- 
that a 
under way between those who 
with alarm” and _ those 
with pride.” For the most part this is 
a mistaken impression. All who are 
well-informed are confident that liquid 
a long ard abundant 


lic mind is contest has been 
“view 


who “point 


fuels will have 
life. All are aware of pessibilities of 
improvement in tec hnology ot dis 
covery ol petroleum, of percentage of 
recovery, and of manufacture of sup 
plemental liquid fuels. But all know 
that natural petroleum reserves in the 
United States and elsewhere are finite 
All know that United States and world 
production can keep on rising for 
some indeterminate number of years 
but will then start to decline 

impression has been 
words vaguely de 


A confused 
created by use of 
fined. By future do we mean 10 or 15 
do we mean a century or 
two? Are we talking about domestic 
petroleum, or are we including the 
portion of world petroleum that can 
available to us? Are we 


years, or 


be made 


il presentation was before the Second 
Power Conference, C? 7 Mare? 


The long-range outlook for . . . 


Liquid Fuels in America 


As to the adequacy of petroleum, the picture 
shows these surprising facts: 





® It makes little difference whether we assume 
100 or 200 million barrels for ultimate U. S. reserves. 


® World shortage seems to be roughly parallel 


to U. S. import needs. 


Eugene Ayres 
Gulf Research & Deve 


ror 
st 


limiting our meaning to natural pe 
troleum, or are we including shale oil 
and oil from coal? Do we go still far 
ther afield and include oil from vege 


tation ¢ 


What Is Abundance? 


In January of last year a report 
on “Petroleum Produc- 
tive Capacity” by the Committee on 
Oil and Gas Availability of the Na 
tional Petroleum Council. This report 
study 


conclusions of the 


was presentec 


is commended for hecause it 


represents most 
competent people in the petroleum in- 
dustry. But it must be read with 
thoughful understanding. For 
ple, a widely quoted and strongly 
emphasized phrase from this report 
is: “erude oil and natural gas may 
be counted upon to be available in 
abundance for the foreseeable future.” 
What Does this mean 
more domestic petroleum at competi- 
tive cost than we shall need? Clearly 
it does not mean that, for we are im 
porting petroleum more heavily every 
vear. What is foreseeable? In a strict 
sense no part of the future is foresee- 
able. Does it mean indefinite? Clearly 
not, because production of finite re- 
cannot be maintained indefi- 
nitely. What the phrase really means, 
I think, is merely that reserves are 
immense and that the time has not yet 
come to worry about them. 


exam 


is abundance? 


serves 


conclusions 


report is summed up in the last sen- 


tence: “Our prospects are good for the 
discovery of petroleum and for ample 
supplies of fuels generally for the 


foreseeable future. The italics are 


mine, 


reached by the 
committee for “long-term prospects” 
are quite general. Certainly no one 
could object to them. The sense of the 


An attempt shall be made here to 
provide a few structural bones for the 
amorphous body of prophecy. The 
structural elements 
rather than statistical. Instead of de 
pending altogether upon tentative ex 
trapolations of statistical trends I shall 
reverse the rational process by which 
paleontologists have attempted to en 
compass prehistoric skeletons with 
flesh and blood. Both reconstruction 
and preconstruction can be best ac 
complished by combining known facts 
with circumstances inferred from rea 
son. imagination, and art. In this task, 
as in many others, art serves as a 
short cut for mathematical operations, 
and can be much more precise when 
important variables are unknown. The 
results of mathematical computations 
have only the validity of the frame 
work of fact in which the computa 
tions are hung. 

During the past 90 years, the world 
has depended almost exclusively upon 
natural petroleum for liquid fuel. Less 
than a tenth of one percent has come 


will be logical 


from oil shale and coal. The reason 
for this has been economic. As lone 
have an adequate supply of 
cheap petroleum we shall not seek 
more expensive substitutes. The small 
amount of supplemental fuel so far 
used has been surplus benzol and tar 
from by-product coke ovens, and shale 
oil and fermentation alcohol produced 
as occasional slight toward 
political expediency. How long will 
cheap petroleum be in adequate sup- 
ply? The answer hinges on four num 
bers—supply and demand in_ the 
United States and supply and demand 
in the rest of the world. Whether a 
given supply is adequate or not de 
pends entirely on demand. For a given 
demand, adequacy depends entirely on 


as we 


gestures 
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RATE OF PRODUCTION OF PETROLEUM IN THE U-S. 


Figure 2. Rate of production of petroleum in the U. S 


supply. Supply may come either from 
domestic production or from import- 
able world surplus. 

Now here we see a curious psycho- 
logical phenomenon. Those 
most optimistic about supply are usu 
ally most pessimistic about demand, 
and vice versa. “Adequacy” is 
ured by the difference between supply 
and demand. Some of us tend to sub- 
tract relatively small numbers from 
relatively large ones. The rest of us 
are inclined to do the opposite. Thus 
it happens that oil men often seem to 
he somewhat more sharply divided 
than would otherwise be the and 
objective appraisal of future proba- 
bilities becomes extraordinarily diffi- 
cult. The paleontologist can be more 
objective not because he is a_ better 
scientist but has no 
or social stake in the 


meas- 


case, 


bec ause eco- 


nomic outcome 
of his labors. 
Historically the 
has shown that those 
bearish on supply have been absurdly 
The same thing has been true 
of demand. You may that pe 
troleum economists expected a 20 per- 
cent drop in motor fuel consumption 
for the first few after World 
War II. Instead we had a 20 percent 


course of events 


who have been 
wrong. 
recall 


years 
1953 


luqust, A Gulf Publishing ( 


who are 


rise. In more recent years, economists 
have been stressing the importance of 
factors that should slow down the rate 
of increase of petroleum demand. Our 
highways already with 
about 10 percent more vehicles than 
they were built for. Increased motor 
vehicle population depends on great 
capital outlays for new and _ better 
roads and parking facilities. It some- 
times seems that nearly everyone has 
a car now and many have more than 
one. Railroads will be almost com- 
pletely dieselized by the end of this 
Natural gas is making substan 
tial inroads on domestic furnace oil 
sales. These and other factors seem 
to point not to reduced liquid fuel 
demand but to a sharply lower rate 
Our common tells 
us that the of demand for any 
commodity may finally tend to level 
off as markets approach saturation, 
and present circumstances — indicate 
that for liquid fuel demand the level- 
ing-off not be far 


must contend 


year. 


of increase. sense 


curve 


may away. 


Bearish Outlook Confounded 

But such leveling-off has seemed 
imminent for the past 40 years. Dur- 
ing all that time more conservative 
men have expected far less demand 


mmpany Publication 


than actually developed, and even the 
more radical optimists have undershot 
the mark. Demand has always ex 
ceeded expectations. No one can pos 
sibly say how much longer it will con- 
tinue to do so. But I believe that events 
will confound any bearish outlook 
until technology shall have substituted 
something better than liquid fuel for 
major applications. This assumes that 
not face a drastic 
reduction in our scale of living. Sta 
tistical records indicate that the only 
leveling-off of demand for any com 
modity has been caused either by tech 
obsolescence or by 


we shall have to 


nical or economic 
declining scale of living. Our 
of living is still rising and no hint 
of technical obsolescence has yet ap 
peared. 

We need not go back more 
few years for examples of over-con 
servatism. In 1950 an important ad 
dress before the American Petroleum 
Institute contained the prediction that 
United States demand by 1960 might 
be “something over & million barrels a 
day.” The Petroleum Administration 
for Defense in January of this year 
expects that our oil demand will be a 
little above 8 million barrels a day in 
1953—seven years ahead of schedule 


scale 


than a 


9] 








EXCEPT FOR ship bunkers, residual fuel oil should gradually disappear 
as a fuel and should be converted, instead, into distillate fuels such as 
gasoline and oils for diesel and jet engines. Economics will take care of 
this. Liquid fuels will cost too much to be used in competition with solid 
fuels or natural gas. We shall look back on present fuel practices with mild 


amazement. 











barly in 1952 1 was eriticized for 
issuming a United States 
high a (million barrels per day in 
1960. Now it that this figure 
vill be more than reached in 1954 
Later in 1952 a prediction 
made of 9.5 million barrels 
1960. It looks now as if 
will be reached by 1955 
Such examples could be multiplied 
many times, but the most 
thing about that the 
errors on the low side have been made 
by the hest 


and Thee cotie 


de mand as 
seems 


Was 
i day for 
this figure 


interesting 
them is largest 
informed authorities.” 
not even the most poorly 
informed has made an error on the 
high side 

Perhaps one good reason for this 
under-estimation 
Amaz 


has been consistent 


of demand for motor vehicles 


ing under-estimation has been 
on continuously for 50 years. For in 
1934 an oil 


1950) car 


stance m company 
population that 
1940. In 1950 
in important oil company forecast a 
1900 


forecast a 
was reached, instead. in 
vehicle population that 
1952 
not learning from past mistakes 

How 


the world , 


was reached in Clearly. we are 


about demand for the rest of 
The rest of the 
increasing its consumption more rap 
idly than we are The 
explanation is that the 
vreater 


world Is 
most obvious 
rest of the 
margin for 
and for 
The 
long way to 
L910 we 
much oil per 
The 
rose until the maximum distor 
1930 
much pet 


world has a tar 
technological 
potential demand than we have 
est of the 


go to catch up 


improvement 
world has a 
with us. In 
consumed 21 times as 
capita as the rest of the world 
factor 
reached in when we 


fon was 


consumed 30 times as 
ita as the rest of the world. Since 1930 
the factor 


year In 


cap 


smaller each 
1945 it 
matter 


has hecome 
LOM) it 
was 22: now it is 16. So no 


was 26: in 


how steep we draw the curve of United 
States consumption we must make the 


curve of world consumption even 
steeper, 

These qualitative observations may 
be illustrated by which 
demand is extrapolated to 1970. In 


spite of the lessons of the past I have 


not the courage to do more than draw 
straight lines from present trends 
These demand trends. for what they 


may be worth, give two of the num 


bers required for determination of 


should he 


hetween de mand and consump. 


adequacy ~ A distinction 
made 
tion. Demand will be the amount de- 
sired at a price. Consumption will be 


could 


extent 


the amount actually used. and 


he lower than “demand” to the 
that petroleum may be either unavail 
ible or too costly 


Phe other two numbers required for 
determination of adequacy must come 
from expectations of supply. The sup 
ply of petroleum is. of course, not 
the volume of proved reserves or ulti 
mate reserves but the rate at which 
petroleum can be produced Many dil 
ferent statistical 


studied in attempts to project rate ot 


criteria have been 
production For example rate of pro 
related to rate of 
discovery wells drilled 
and to many other factors. [ prefer to 
relate rate of production to the single 
factor of 
Geologists have ways of 
mating the total probable reserve of 
petroleum in the United States and in 
the rest of he world. Whether the cal 
culations are reliable will 
he known 
hefore the petroleum in the earth ap 
here 


duction has been 


to number of 


amount of ultimate reserves 


roughly esti 


reasonably 


within a few years— long 


proaches exhaustion. We have 


something definite to tie to—almost 
independent of rate of discovery, mag- 
effort. improve- 


technology. general business 


nitude of discovery 
ments if 
index, wars, or political upheavals. 

\ few years ago generally accepted 
figures of ultimate reserves were LOO 
billion barrels for the United States 
and L000 billion barrels for the world. 
After it was shown (in 1952) that this 
fieure for the United States meant a 
peak of petroleum production only a 
data 
examined. and various methods of ex 


few vears away, the were re 
trapolation were studied in an attempt 
to arrive at ultimate reserve figures 
based on. statistical trends. If it is 
assumed that the peak of United States 
produc tion must come later than 1960, 
it is necessary to assume that our ulti- 
mate reserve is much larger than 100 
billion barrels. One estimate, made in 
late 1952, is 120 billion. But even this 


cannot postpone our peak of produe- 


years. So some 


talking 


than a few 
petroleum people are 
200 billion barrels. 

include recoverable 


Newspapers 


tion more 


now 
about 

Such estimates 
oil from off-shore pools. 
have mentioned 100 billion barrels for 


actual 
recovery than a 
fifth of this and could be very much 
technological diffi 
culties of difficulties 
ean make an enormous diffe rence, For 
the Spraberry field in Texas. 


alone. Maximum 


fields 


may not he 


these 
more 


lower because of 


recovery. Such 


example 
covering more than five times as much 
area as the great East Texas field. is 
now showing only about a 10 percent 
recovery of oil. The other 90 percent 
is left behind 

The higher estimates of ultimate re 
serve are based, not on firm physical 


permane ntly 


data. but on a rather passionate desire 
to postpone the time when oil produc 
will be inadequate. The higher 
estimates may prove to be right 
Within a decade we should know 

In Figure 2. production of oil in 
the Ll. S. is 1993 
hased on ultimate recoverable reserve 
figures of LOO and 200 billion barrels 
You that doubling the re 
serve postpones the peak of produc 
thon 1960 to 1970. Tf the lower 
number is right, evidence should ap 
four 


tion 


extrapolated to 


will note 


from 


pear in three or years in- the 
form of somewhat less increase in pro 
kven if the higher figure 


should 


duction rate, 
is right the 
hy 1900. 


evidence appear 


How High the Peak? 
Reasons for drawing these curves as 
Figure 2 are pretty 

100 billion barrels. 
a side of 


they appear in 
known kor 


show n 


well 
a rectangle is with 
2.5 billion (1953 
production) and extending 40 
into the future. The area of this ree- 
tangle is 100. If the area under the 
production curve is to be LOO, the 
A and B must be made 
The shape is rather in 


barrels expected 


years 


sum of 
equal to C. 
definite inasmuch as the curve may be 
expected to approach zero almost tan 
ventially after 1990. The last portions 
of our ultimate reserve are likely to 
he difficult to find and may be diffi- 
cult to produce. This is an example of 
the substitution of art for mathe 
matics. We cannot know how high the 
peak may be or how sharply the curve 
may drop after the peak. If the curve 
is made to look reasonable it is quite 


areas 


mathematical ex 


possible to adapt 
to determine. in 


pressions to it and 
this way, the peak dates correspond 
ing to various ultimate recoverable re 
serve numbers. But mathematics are 
a lot of trouble and in the long run 
we must depend upon a good eye for 
shape. 

These extrapolations are made with 
out relerence to rate of development 
or discovery of reserves. Since a defi- 
nite relationship is known to exist be- 
tween rate of production and magni- 
tude of proved reserves, the shape of 
production curves must assume that 
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Figure 3. World petroleum production for 1000 and 2000 billion barrels 


of ultimate reserve 


reserves will be found at an adequate 
rate. It is interesting to consider what 
would happen if the proving up of 
reserves were to take place with ab- 
with abnormal 


normal rapidity on 


slowness 
birst. take the 
possible extreme in 


imaginary and im- 
which, by the 
geophysical wand, all 
earth 


waving of a 


remaining oil reserves of the 


were discovered tomorrow. In such 


case, the only limitation to rate of 


production (aside from cost) would 
he rate of demand. Production might 
) 


shown in Figure 2. 


have to 


than 
would 


rise higher 
but then it 
more abruptly 


descend 
The Opposite extreme. equally ab- 
that no 
ever proved. In this case. 


surd. is more reserves are 
peak of pro 
duction would be with us now and 
the area inscribed by the curve would 
be far 100° billion 


It is probable. of course. that reserves 


less than barrels 


he found with in 
that the last quar 
reserves may not be found for 
The result would be 


in the future will 
creasing difficulty 
ter of 
several centuries 
a very long tail on the production 
curve. But whether reserves are found 
than 


rate of demand affects only the height 


more rapidly or more slowly 


of the peak and the sharpness of it. 
The production curve for the world 


is shown in Figure 3. An ultimate re- 


serve of 1000 billion barrels has less 
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data than esti 
Most petroleum 


foundation of geologic 
mates for the l ~~ 
that 
hurdles in 
may retard discovery to such an extent 
that the peak may not reach as high 
billion barrels, and may 
therefore descend less abruptly than 
shown. (A thousand billion barrels is 
“proved” re 


political and eco 


people feel 


nomic foreign countries 


as seven 


ten times the 
even if the 
turns out to be 


present 
serve.) But ultimate re 
serve of the world 
double that 
gists, the peak should come by the 
end of this century. 

We now 


quired for determination of adequacy. 
Simple subtraction of supply from de 


now assumed by geolo 


have the four numbers re 


mand gives imports for the U.S. and 


shortage for the world. Estimated pe 


troleum deficiencies 


obtained from curves in Figures |. 2. 
and 3. The picture is rather surprising 


in two respects: (1) it makes little 


TABLE 1 
Estimated Petroleum Deficiencies 


BILLIONS OF BARRELS 
PER ANNUM 


IMPORTS TO MEET 
U.S. DEMAND 
World 
For 200 Bil Shortage 


For 100 Bil 


» 


pifai 


in Table | are 


Figure 4. Production of distillate fuels 


LOO or 
~ 


diflerence whether we assume 
200 billion barrels for ultimate U. 
world shortage seems to 


import 


reserve; (2) 
be roughly parallel to U. S. 
needs, 

The actual numbers in the table can 
have little quantitative 
but the lessons to be drawn from thei: 
trend and magnitude are inescapable 
In spite of the vastness of U. S. and 
petroleum and the 
of continued production 
shall be 


(not a few 


significance 


world reserves 
probability 
for a century or more, we 
faced 
decades) with 
with regard to liquid fuel supplies 
Potential productive capacity in this 
country ts than 


production but at. slightly 


within a few years 


fundamental decisions 


somewhat higher 
actual 
This is shown by our in 


If we 
take care of our 


creasing imports could not im 


port we could still 


needs by domestic production alone 
but it is better, on both conservational 
and economic grounds, to import a 
portion of our requirements, This situ 
ation cannot continue more than a few 
should 
cost more because of competitive bid 


And 


domestic pro 


vears longer. Imports soon 
ding from the rest of the world 
by 1960 it that 


duction even up to the limit of pro 


capacity will net meet do 


At the 


essential 


ductive 
when im 


will be 


and as the need for im 
See OIL'S OUTLOOK, page 225 


time 
they 


mestic needs 


ports hecome 


expensive, 
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Artist's sketch showing location of the several units in National Petro-Chemicals Corporation's plant at Tuscola, Ill 


Tuscola Plant Termed World's Largest 


National Petro-Chemical Corporation installation will have daily output 


of 450,000 gallons of liquids from natural gas. 
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Figure 1. Small fluid catalytic cracker steam turbine drives 


For FCCU, an economic comparison— 


Electric Motors vs. SteamTurbines 


A new trend is the use of electric motors for drivers 


on cat units. How do they compare with steam turbines? 


Here is a factual comparative evaluation based strictly on 


economics 
H. C. Mayo 
M. W. Ke 1Q mpa 


A FLUID CATALYTIE¢ cracking 
unit requires a large amount of power 
The 


with a high degree of continuity 


initial investment and operating 
ire materially influenced by the driv 


ers employ ed 


his study will present an analysis 


of the investment cost. operating cost 


Hexibility of operation and operating 


R re ‘ 
bile Mot and Stear Tur ne 
« , 


record of steam turbine and electric 


motor drivers, 
In order to give a realistic 
of the 


tvpr al fluid catalytic 


pu ture 


cost and economy involved. 


cracking units 
have been set up and investment and 
operating cost for electric and steam 
turbine drivers in Various locations de 


termined 


Process Description 
The fluid catalyst crackine process 
is one for converting relatively heavy 


hydrocarbon oils to lighter fractions 











Investment 
Operating 
Maintenance 


What do the 





high 
This is ac- 
complished by contacting feed with a 


for aviation and 


as required 
a; soline. 


grade motor 
continuously regenerated bed of hot 
powdered catalyst under the proper 
conditions of time. temperature and 
pressure, 

The regenerator of a medium sized 
unit holds approximately 100 tons 
of catalyst. Failure of combustion air 
results in deaeration and compaction. 
or “slumping” of the catalyst in the 
regenerator. When this occurs in cer 
tain types of units, it may take hours 
for this 


to reestablish circulation; 


reason, reliable air supply is essential 





Economics 
It is understandable that the de 
signers of the first fluid catalytic 
cracking unit. which went on stream 


in 1941. chose a steam turbine as the 
driver for the air blower. However 
in today’s highly competitive market 
it behooves all engineers to examine 
carefully the economics of the various 
phases of design. Figure | shows the 
utility conditions for a small unit 
employing condensing steam turbine 
drivers. Driving power is largely con 
centrated in the combustion air blower, 
gas compressor and refrigeration com 


pressor. 
The waste heat boiler generates 27. 
OOo pounds of steam per hour. whereas 


the process requirements are only 16. 


000 pounds per hour. When using 
condensing: steam turbine drivers on 
the large machines. a steam flow of 


94,000 pounds per hour from the re 
finery system to the unit is necessary 
If no spare steam generating capacity 
exists, this unfavorable balance neces 
sitates the installation of a 60,000 
pounds-per-hour steam generator, The 
condenser for the three large turbines 
requires 6000 gpm of cooling 
out of a total of 11.000 gpm for the 


water 


entire unit. 
Figure 2 shows the utility diagram 


for the same unit using electric motor 
the air blower and 


Steam produced in the 


gas 


drivers on 
compressor 
unit at 130 psig is used in back pres 
sure or condensing extraction drivers 
to supply the process steam require 
ments. Steam returned to the refinery 
is treated as a credit in the economi 
studies. Use of motor drivers changes 
the steam requirements from a 54,000 


pounds-per-hour deficit to a 5000 














_ Costs 


figures show? 


surplus. Cooling 
11.000 to 5650 


pounds per hour 


water is reduced from 
gpm and use of electricity is increased 
from a rate of 650 to F100 kw 
Economics affecting the selection of 
turbine drivers center 


motor or prin 


cipally around the installed cost of 
steam cost of 
fuel the 
capital expenditure necessary to bring 
the the 
electricity. all of vary 
widely in different the 
Cost of generating 


used for 


generating equipment, 


used jin steam generation, 


reliable site, and 


cost of 


power to 
which 
parts of 
country steam 


equipment comparison pul 
poses Is hased on the costs of outdoor 
type plants in the Southern States 

different 


supply companies with regard to pro 


Phe practice of electric 


viding multiple feeders with automatic 


switching between feeders varies. Some 
companies provide a single service at 
with 


provided at the 


no charge additional services 


heing customer's ex 
pense. Other companies provide dual 
additional charge It 
service is not re 


should he 


‘ Oompa 


feeders il ne 
the existi electri 
liable. the 


contacte d 


<ervice con pany 
hefore economi 


sons are made to determine charges 


for bringit the required feeders to 
the refiner 
The costs 
used it the present 


are based upon those 
Cities 


of electricity, gas and fuel 
comparison 
obtained from 
a number of as shown in Table 
lL. Cost 
cost of 


the 


heures used do not include 


steam or electric lines outside 
init) limuts 
(Consideration must be given to the 
fact that off 
times available in a 


than listed marked 


mercial rade fuels 


erade fuels are some 


refinery at less 
values for com 
However ins 
fuel burned must be assigned a price 
that 
Many 


natural gas 


equal to the return could = be 


realized by its sale refineries 


burn large quantities ot 


to supplement refinery waste fuel 


Cost of Steam Versus Electric Drive 
This brief 

parison drive vs. electri 

drive for three cases. A. B. and C. 


section presents a com 


of steam 


Case A—Small U nit—Condensing 
Turbine 

Cost estimates are based on unit for 

which utility balances of Figures 1 


and 2 were obtained. See Table A 
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Figure 2. Small fluid catalytic cracker electric motor drives 


TABLE A 


Turbine Motor 
Drive Drive 


Fable | shows the 
of fuel 
of trom 
to Table 4 
in Different 
which 


equivale nt costs 
offs 


relerencet 


and electricity for writ 


> to © vears. Cross 
“Fuel and Electricity Cost 
Areas will 


electric 


indicate 


ireas in motor and 


steam turbine drives can be eco 


nomically appli d 


Case B—Small U nit—Back 
Pressure Operation 


} shows the Utility Diagram 


| ivure 


for a unit of similar size driven by 


750° FET steam with top 


ping turbines exhausting to a 130 psig 
This 110.000 
pounds per hour of 600 psig Zou 
TT 


115.000 pounds per hour to the 150 


O00 psig 


-Vstem -\stem requires 


steam and results in a net of 


psig refinery system 


The 
cost of the 


estimated 


of the 


( OMmparison 


steam system turbine 


TABLE B 


lurbine 
Drive 


TABLE 1 


Equivalent Cost of Fuel and Electricity 
Condensing Steam Turbines Versus Electric Motor Drives 
For Small FCC 


130-Ib. Steam, Reference Figures | and 2 


FUEL COST 


COST OF ELECTRICITY TO WRITE OFF 
ADDITONAL INVESTMENT FOR STEAM 
SYSTEM (Cents Per Kwh 


COST OF STEAM BEFORE AMORTIZATION 


Fuel Oil 
Per Per 


Million Bru Barrel 


Gas—Cents 


$ { 


CENTS PER 1000 LBS 


WRITE OFF TIME IN YEARS 
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Figure 3. Small fluid catalytic cracker back pressure turbine drive 


elec If 


ind 


10 pound steam is needed 
ol 
necessa4©ry 


of 


the 


construction 


1h} the 
trical system and motor drives (1 
this 


installation (Figure and 
venerating 


he 


pore ssure 


ivure steam 


+) for presented mn credit) can 


Table B 


cast is capacity is 


taken for the cost the low 


TABLE 2 


Equivalent Cost of Fuel and Electricity 
Back Pressure Steam Turbines vs. Electric Motor Drives 
For Small FCC 


600-Ib. Steam, Reference Figures 2 and 3 


COST OF ELECTRICITY TO WRITE OFF 
ADDITIONAL INVESTMENT FOR STEAM 
FUEL COST SYSTEM (Cents Per Kwh) 
COST OF STEAM BEPORE AMORTIZATION 
Fuel Oil CENTS PER 1000 LBS WRITE OFF TIME IN YEARS 
Per 


Barre! 


thas ents 


Per 
Miheon Btu 150 Lbs 600 Lbs ; ‘ 5 


$ ' ‘ us 


TABLE 3 


Equivalent Cost of Fuel and Electricity 
600 Psig—-750 F.1.1.—-Condensing Steam Turbines Versus Electric 
Motor Drives for Large FCC 


600-ib. Steam, Reference Figures 3 and 4 


COST OF ELECTRICITY TO WRITE OFF 
ADDITIONAL INVESTMENT FOR STEAM 
FURL COST SYSTEM (Cents Per Kwh 
COST OP STEAM BEFORE AMORTIZATION 
Fuel Oil CENTS PER 1000 LBS WRITE OFF TIME IN YEARS 
Per 
Barrel 


vav—Cents 
Per 
Millen Btu 


150 Lhe 600 Lhe i j S 


§ i 


steam generator and the resulting in- 
stalled cost is less than the cost of the 
electrical system. The annual operat- 
ing of the back steam 
turbine drives. without 
of the steam system, is only a fraction 


cost pressure 


amortization 


of the annual operating cost of elec- 
drivers. However. if the 
130-psig steam generating 


tric motor 
existing 
equipment is adequate but it is de- 
cided to discontinue its use and sup- 
ply the 
the high pressure turbine exhaust. then 
the in investment is ap- 
proximately $602,000. If standby 
steam generating capacity is required, 
the differential cost will be 
accordingly. 

Table 2 shows the equivalent costs 
of fuel and electricity for write-offs of 
from 3 to © years. 
Table 4, “Fuel and Electricity Cost in 
Different Areas.” 
in which the different systems can be 


130-psig requirements from 


difference 


ine reased 


Cross reference to 


will indicate areas 


economically applied. 


Case C—Large Unit— 
Condensing Turbine 
Figures Nos. 4 
Utility Flow Diagrams 
kluid Cracker 


condensing steam turbine drivers and 


the 
large 


and 9 show 
for a 
Catalytic employing 
drivers. respectively. 
the 


the two 


electric motor 


lable ¢ 


ment 


shows estimated invest- 


ol 


cost 


TABLE C 


Motor 
Drive 


Turbine 
Drive 
Sian 

w5 0M $s PL 

65400 442,04 


5.000 


approximately 


additional investment cost 


the steam 
$1.021.000 


system ts 


The greater in the use of 
high pressure high temperature steam 
Table 3 


shows 


economy 
indicated in Cross reter 
to Table 4 that there 
many areas where the lower operating 
of the 
drivers will 
payoll of 
tables 


Is 
ence are 
and steam 

indicated 
The 


are 


steam system 


cost 

result in an 

three 
that 


off 


less than years 


indicate there 


the 


also 


where write will exceed 


live years 


Suitability of A.C. Electric Motors 
As Drivers for Centrifugal 
Compressors 

Phe 
speed and 
make the 


for a centrifugal compressor. Capac 


high permissible operating 


variable speed operation 


steam turbine an ideal driver 


ity and discharge pressure are easily 


and economically controlled by speed 





variation. Motor top speeds on O0- 
cycle systems are limited to 3600 rpm. 
In most cases, motor driven centrifu- 
val compressors use geared slow speed 
motors Speed control is possible, but 
expensive, 

The 
cially 
trifugal compressors is adequate for 
any application in a Fluid Catalytic 
the 
and 


available constant speed cen- 


operating range commer- 


unit However. 


cracking power! 


input at reduced rated 


discharge pressure Is slightly greater 


capacity 


on constant speed centrifugal com- 
pressors than on variable speed com- 
pressors operating at reduced speed, 
and is substantially higher on fixed 
speed compressors operating with rated 
inlet conditions and reduced discharge 
pressure, or rated discharge pressure 
with higher than rated inlet density. 

Safety and Reliability of 

Electric Drive 

Kither forced air ventilated syn- 
chronous 01 with 
air taken from intake 
stack provide installations suitable for 
refinery Large of 
such machines have been in successful 


refinery drives, 


induction motors 


an elevated 


service. numbers 


operation on other 
such as slow speed reciprocating com- 
for 

The dependability of the 
motor is attested to by its use in pref- 
erance to the ae 
cepted driver for boiler feed pumps 
and forced and induced draft fans in 
sta 


pressors, yea,rs. 


electric 


steam turbines as 


central station electric generating 
tions. Control equipment for induction 
motors is simpler than for synchronous 
motors. In addition, induction motors 
develop higher torques and are less 
affected short 


power 


by voltage surges o1 


interruptions Use of electri 
drives in the past has been limited by 
fear of a power failure. This unknown 
more than other factors has influenced 
the engineer s decision and resulted in 
majority of steam 


Normally. the 


plant contains a 


an overwhelming 


turbine installations 
venerating 


ot 


would not cause loss of 


steam 
one 


the 


number units. failure of any 
ot 
steam supply 


whose continuity record is poor. Any 


whit h 


are many electrical systems 


electrical system employing a single 
of 
continuity gamble. 
he fail- 


ures due to equipment failure. Use of 


transmission line appreciable 


length is a poor 


Inherently. there will power 


a motor driven main air blower sup- 


plied from such an electrical system 
would be a mistake. regardless of any 
possible initial capital savings. On the 
hand, there many electrical 


other are 


with a continuity 
Records of an electrical 


New York City 


customers never 


systems proven 


record sery 


ice in show 


that 


( ompany 


many have eX- 





FROM 
REFINE 
160000°/HR 


16000°/ HR 


99000°/HR 
REFRIGERATION COMPRESSOR 


[3-0 


COMBUSTION AIR 
BLOWERS -6200 HP 


- 





1. a WATER ‘| 


Se 
[ PROCESS 
COOLING 
WATER 


~~ 


tTO COOLING TOWER 
50000 GPM 


—_| 


1900 HP 


2900 KW. 


i. ee 


/ 
es. wil 
=; 3000 1000 Win 
KVA KVA 


} 


‘4 


4#60/VOLTS 480) VOLTS 


| 
20°56 ¥ 


| 
20° 
PROCESS 
STEAM 
REQUIRED 


To 
REFINERY 











Figure 4. Large fluid catalytic cracker steam turbine drives 


peri need a power failure and that on 
out of 
failure 


an average, only one customer 
180 will 


year 


have a 
The average duration 


each power 


in one 


any 


power failures is 175 minutes. 

An electric 
Colorado checked records of the past 
the ex 


the two largest 


service company in 


five years on failure 


perience ot 
Denver area and found the fol 


power 
refineries 
in the 
lowing: 

One failure occurred 


with a duration of one minute 


power 


Since an alternate feeder was 


TABLE 4 


of Electricity, Gas and Fuel Oil in 
Different Cities 


No. 6 Fuel 

Oil Dellars 

Per Barrel Electricity 

6 Milken Cents Per 
Bru Keh 


Gas 
Cents Per 
Milheon Btu 


LOCATION 


available to the customer, his 


automatic throwover switch re 


stored service almost instantly 


Six power failures of less than 
two seconds duration occurred. 
These were all momentary in 
terruptions and in all cases, the 
breaker reclosed 


circuit imme 


diately. 


No 


( urred 


Horsfall. 


(ce) other power failures ot 


Thompson, Mills and 
Bobo. AIEE Paper 50-261, CALE] 
Transactions Volume 69, 1950), 
scribed the electrical controls used on 
the electrical system at the 
of The Standard Oil Company 
fluid catalytic 
motor driven 
located, Deseribed is 
that 


service 


in 
de 


finery 
(Ohio) 
cracking 


blowers is 


where a large 


unit using au 
an 
produced 
continuous for 

Distances between major generating 


industrial 


electrical system has 


electric years 


stations im most areas are 


short. An 
tem of moderate length supplied by 
and 


electrical distribution sys 


two or more generating stations 
dual transmission facilities with auto 
between transmission 
high deg ol 


proportion of 
will 


matic switching 


lines will provide a“ ree 


\ large 


such 


eontinurts 
systems 


aon 


failures 
the 


power! 
last required to switch 
from to the other, less 
than two seconds. Simultaneous equip 


both 


it does eccur, 


for time 


one feeder 


failure systems is un 


but if 


ment on 


likely. 


would on 
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COMBUS TION 
AIR 
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Figure 5. Large fluid catalytic 


an average, result in long outage times 
comparable to that experienced in New 
York City 

| Xperience with units now in oper 
that 


have 


(average 175 minutes) 


failures of a 
eflect 


ation shows power 


few seconds and 


power failures up to can 


he tolerated with refin 
that 


intertere 


| Xperience 


eries in general indicates long 
with 
make 
dis 


tillation equipment difficult o1 IM pos 


power failures usually 


the 
operation ol 


cooling water and 


supply 


any unit involving 


sible 
Operating Record 
951, a FOCI 


a synchronous motor driven 


In the summer of 


employ ine 


main air blower was put on stream 


Phe 


writes in 


by a large refiner refinery s 


utility engineer part as fol 
lows: 

Ido not have any formal records 
of cat cracker 


electric power 


shutdowns due to 


mainly bee 
Phere 


inter 


failure, 


cCalise there have been rhepiie 


several short-time 
which the 
whole. rode through quite satisfac 
torily. As as the Catalytie Lnit 
is concerned, it seems to give less 
trouble than the Atmospheris 
Vacuum Unit. We are 
that an electric 
satisfactory driver for an a 


have been 


ruptions refinery. as a 


and 
quite con 
vineed motor is a 
! blower 
and a centrifugal compressor pro 
viding power is available at the re 
finery site without too great a capi 
tal expenditure, and providing the 
power system has the capability to 


start the equipment and providing 


1 


i 4 J _ 
7000) (7000 \ (3000 /s000 (2900 
He) HP 


18900 Kw 
“AUTO THROWOVER [> 
[ 13@00 vours 
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eS 
REF RIG 
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_ HP 
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cracker electric motor drives 


the system has a good con- 


tinuaty 
This 


tion. a 


power 
record.” 

under construc 
different 


motor 


refinery has 
FCCU in a 
will 


ers on the main 


location 


which use induction driv 
air blower and on the 
fas COMpressor 

In 1948, 
Central States put a FCCU on 
using two 1000-hp synchronous motor 
Initially, 


some trouble was experienced with the 


a large refiner in the north 


stream 
driven main air blowers 
controls on the two synchronous motor 
machines. There have been no 
this unit due to failure 


driven 
shutdowns of 
motor control 
to date 

short time interruptions 
which no difficulty. I 
turbine drivers had been used, it would 
sta 
tur- 


of power, equipment 


or motors There have been a 
number of 
caused steam 
have been necessary to employ a 
the 
requirement 


tionary engineer to operate 


hines but no such has 


TABLE 5 


Partial List of FCC Using Electric Motor 
Driven Main Air Blowers 


Location 


COMPANY 


heen necessary for the motor drivers. 
The motors have required virtually no 
maintenance. The operating cost of the 
less than the 
the tur- 


the sta- 


motor drivers has been 


calculated operating cost of 
bine drives, plus the cost of 
tionary engineers 

A FCCU is being built for 
refiner. Electric 


cost of O5 


a Cana- 
avail- 
per kwh 
the re- 
studies 


dian 
able at a 
No 
finery steam system. Economic 
investment 
driven air 
dec ided 


main 


power Is 
cents 
exists in 


spare capacity 


show a savings in initial 
of $500,000. if a motor 
The 


motor 


hlower is used refiner 


to use an electric driven 
air blower. 

An East 
CCL motor driven 
main air World War 
Il. and is. at present. building a large 
drivers 


Coast refiner installed a 


with an electric 
blower during 
unit using synchronous motor 
on the air blower, gas compressor and 
refrigeration compressor. In this case. 
the 
an electric 
finery will be supplied with electric 


miles from 
The re- 


refiner is only a few 


generating station. 


power over three separate underground 
s| wo 


cables parallel. 
cables have the capacity to carry the 


cable failure. 


operating in 


entire load. In case of 
the faulty cable will be automatically 
disconnected and the refinery continue 


to operate. 


Conclusions 


investment costs can be sub- 


Plant 
stantially 
motor drivers in cases where the 


reduced by the use of elec- 
trv 
steam system is inadequate and where 
reliable available without 
too great a capital expenditure 


The operating cost for low pressure 


power is 


condensing steam turbine installations 
is higher in most areas than for elec- 


trie motors supplied by purchased 
power, 
The high 


sure. high temperature steam turbine 
areas 


operating cost for pres- 


installations is lower in many 


than for electric motors. However, in 


areas where cheap hydro-electric 
power is available, the operating cost 
lower 


electric 


of motor drivers may be 
The 


motors 


maintenance costs of 


and the electrical system are 


than condensers 


lower for turbines. 
and cooling towers 
Cooling water 


from 4) to sO 


requirements are re- 


duced percent and 
steam 


the 


space for cooling towers and 


generators is greatly reduced by 
use of motor driven compressors. 


Well s\stems 


will provide the required service con- 


designed electrical 


tinuity. 


Commercially available constant 


speed centrifugal have 
sufficient operating range for any ap 


plication in a fluid catalytic cracking 


compressors 


unit. 
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Figure | (above). Equilibrium constants for natural gas—Absorption oil 

systems at 90 F. Figure 2 (above, right). Equilibrium constants for natural 

gas—asborption oil systems at —100 F. (Note that the operating pres 
sure region is in the converging or critical pressure region) 
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Thermodynamic Data for Low Temperature Design? 


At low temperatures— 


® Accurate data may result in lower refrigeration costs 


® Operating pressures are high relative to convergence pressures 


® Equilibrium data are very sensitive to composition and pressures 


Donald L. Katz, Ralph H. Schatz and Brymer Williams 


Veper ] Er nee na 
THE EFFICIENT RECOVERY of 

vreater amounts of propane and ethane 

is the backbone of 


the petrochemical and natural gasoline 


from natural 


vas 
industries. Designs for this deep eX 
traction create where there is a 
dearth of data 


though there has been produced large 


areas 
thermodynamic even 
volumes of significant information for 
the usual design problem 

This brief 
of data available on vapor-liquid 


paper presents a review 


equilibria, densities, viscosities, and 


thermal properties. The deficiencies in 
the data significant in deep extraction 
will be noted In 


general. thermo 


versity + MV Anr Art r 


nhiagan 


dynamic properties are most unpre 
dictable at pressures approaching the 
vapor-liquid critical pressure and data 
are insufficient in the low temperature 


0 to 150 F. 


viven 


region. Le 

The 
is probably the most significant vari 
the 
extraction process. The composition of 


pressure of a operation 


able in determining nature of an 


the natural gas from which the liquefi 
able 


is also important 


hydrocarbons are being removed 


Phase Equilibria 
Many measurements of equilibrium 
Vapor and liquid compositions have 
heen reported since ideal equilibrium 
constants (hk \ 


x) were computed 


from fugacities and there have 


been numerous correlations of data, A 
complete bibliography of phase equi 
libria would fill a book:'* however, a 
group of selected references are segre 
vated by subject in Table 1. For many 
TABLE 1 


Selected References for Vapor-Liquid 
Equilibria 


Types of Research Reference Numbers 
Crude Onl Natural Ga $3, 42 
Natural (ia 1m. 3 
ndensate Natural Ga 
Bir ‘ 
, ar y om 
Low Temperature Data 
\ 
Effect of N i" 


Absorber ©) 


( 


‘ 


Correlat Data 








<_< 


Figure 3. Enthalpy of 
methane. (‘Maxwell’) 
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TEMPERATURE F 


problems cross plots of experimental 
equilibrium data provide satisfactory 
information for calculations. 
In others, 


useful 


process 
correlations of data may be 
very The most difficult prob 
lems today are those in which the mix 
tures are at high pressures relative to 
the maximum two-phase or critical 
pressure for the mixture. The nature 
of hydrocarbon systems encountered in 
extraction and the method of treating 
problems of this kind will be dis 
cussed 

Cue Apparent Convercence Pres 
SURE is an important correlating vari 
able. The method of plotting vaporiza 
thon equilibrium constants which has 
most useful when 
systems at high 


thermal log kK 


Figures | 


proven comparing 
pressure ts the iso 
versus log 
chart, as in and 2. At low 


the ideal equilibrium con- 


pressure 


pressures 
stants may be used. They nearly follow 
Raoult’s law as lines of slope minus 
one through the point of vapor pres 
sure at K 1.0 At some high pres 
sure the K appears to approach unity 
it a critical on apparent convergence 
pressure 

based on the converg 


make a 


correction from the usual ideal equi 


Correlations 
ence pressure concept mayor 
librium constants and account for the 
rapid rise toward unity at some high 


pressure There are methods for pre 
dicting the apparent convergence pres 
sure for complex mixtures but no 
completely Tet liable pron edure has bn en 
evolved for all mixtures 

The various cases for deep extrac 
tion will be discussed to show the ap 
plication of these concepts 

CycuinG PLANTs normally require 
recovery processes to take place at 
pressures of 18002200 psi since pres 
sure reduction would require extra 
compression of the gas returned to the 
The system 


reservoir hydrocarbon 


102 


under consideration in this case is that 
of absorption oil, methane, and the 
Figure | 


constituents to be extracted 


position of the pressure 


shows the 
range for cycling plants on the iso- 
thermal equilibrium constant plot. The 
nature of the absorption oil can be- 
come important, large amounts of 
non-hydrocarbon constituents cannot 
he neglected, but the degree of extrac- 
tion of intermediate constituents has 
little influence on the equilibria as a 
natural gas consisting only of methane 
Is approac hed. 


Pipe Line SEPARATIONS or the ex- 


traction of ethane and propane from 





1G 
} temperature decreases. At 


batr prer Temperature 


design of a 


4 
3e°ra 











natural gas in transit to the utility 
market presents some hat different 
problems. rhe pressure normally is 
1000 psi, the maximum pipe 


line pressure, and is above the suction 


below 


pressure for a line compressor station 
If a pipe line extraction plant were 


to use an oil absorption process at tem 


TABLE 2 


Effect of Hydrogen on Equilibrium Constants 
at 600 Psica and —100 F. 


Propane Ethane 


peratures above 0 F.. the usual equi 
librium data would apply. For low 
temperature plants such as is used at 
Greensburg. Ky.” the equilibrium data 
are likely to he in the pressure region 
in which the behavior cannot be pre 
dicted with accuracy. Figure 2 illus 
trates the type of equilibrium constants 
which might be expected for a typical 
pipe line gas under flash vaporization. 
Should direct distillation of the gas 
he considered, the operating tempera- 
ture for complete removal of ethane 
would be around 120 F. for a pres 
sure of 630 psi. At this pressure. the 
equilibrium constants for calculations 
at the top of the tower would come 


from the methane-ethane system.** 


NATURAL GASOLINE PLANTS process- 
ing natural gas from crude oil separa- 
tors may have a rich gas stream to 
However. as extraction by ab- 
sorption becomes the phase 
behavior is dictated primarily by meth- 


Thus. for such 


“deep.” 


ane and the absorbent 
plants. the equilibrium constants are 
not sensitive to the degree of absorp- 
tion since the pressures are far re- 
moved from any convergence pressure. 

For processing with deep extraction 
by refrigeration. the system at the sig- 
nificant separation point again ts pri- 
marily methane and ethane 
THe Errect oF THE PRESENCE OF 
Non-HypROCARBONS such as N. or H 
on the equilibrium constants is that 
these constituents raise the convergence 
pressure markedly and thereby lower 
the volatility of ethane and propane. 
Table 2 shows the ethane and propane 
equilibrium constants in the binary 
systems with hydrogen to be about 20 
percent of that in the hydrocarbon 
a condition of 
It follows that 
non- 


system of Figure 2 for 
600 psi and loo F. 
even moderate concentrations of 
hydrocarbons cannot be neglected at 


these pressures, 


CAnBON Dioxipe 
tem- 


SOLIDIFICATION OF 
may also be a problem. At low 
carbon dioxide-hy dro« arbon 
systems precipitate solid CO.."* At 
120 F. or 
lower. no solidification will occur for 
the CH, CO mixtures 
having less than 5 mole percent CO, 


peratures, 
temperatures down to 


system with 


at pressures helow 500 psi 


Thermal Properties 
Thermal properties are required to 
heat balances in 
sien. The effects of 
the enthalpy of gaseous and liquid 
streams are obtained and 
the effects of pressure on the enthalpy 


obtain process de 


temperature on 


readily 





of natural gases were determined by 
calculation.” The real problems lie in 
heats of vaporization or solution™ for 
mixtures. These properties are most dif- 
ficult to determine at pressures ap- 
proaching the apparent convergence 
pressure, the operating region of low- 


Although the la- 


tent heat of vaporization becomes zero 


temperature plants. 


at the critical temperature, for a pure 
constituent. there is a heat of vapor 
zation or condensation for the constit 
uent above its critical point as it dis 
solves or evolves from a solution. 
ENTHALPY CHARTS may be used 
where heat balances for mixtures are 
made under conditions in which the 
behavior may be considered ideal. The 
summation of individual enthalpies 
taken from pure charts does not lead 
to any serious error. However. the 
charts are not generally applicable as 
in the high-pressure absorbers in 
eveling plants. For example. at 2000 
psi and 90 | 


state al 


methane is in the liquid 
critical 
like 


Vapor 


( onditions above its 


point. The heavier components 


butane or propane are in the 
phase in the eyeling plant while as 
pure components they would be sub 
cooled liquids. Obviously. if heats of 
solution to and from mixtures are dif. 
latent heats of the 
compounds, the temperature-enthalpy 


ferent from pure 
diagrams are not directly usable. Some 
times heat balances are made or heats 
of solution are determined by extrap 
olating the lines into the 


vapor pure 


liquid region as shown on Figure 4 
for the 100 and 600 psi lines. 


} shows a curve for methane when dis- 


solved at temperatures greater than its 
Another version of these charts 
in Fig 
which the enthalpy of a 


critical 
has been proposed by Peters 
ure bk. in 
component in solution above its criti 
cal temperature is given as a funetion 
of the 
average boiling 


Phis is 


the effect of composition on the criti 


molecular weight or molal 


point of the liquid 


phase a means of recognizing 


cal or on the convergence pressure 


Another method by which heat bal 
ances for mixtures can be computed 
is based upon the charts furnished by 
ind Holeomb 
enthalpies 
carl 
state al 
of the 
vapor 
the enthalpy of a mixture at zero pres 
eflect of 
enthalpy of a mixture 


Brown which give the 
and spec ific heats of hydro 
ms in the liquid and in the Vapor 


Phe enthalpic . 


constituents for any 


zero pressure 
liquid or 
phase can be summed to give 


sure. The pressure upon the 
is then estimated 
from a chart which gives the enthalpy 
correction as a function of the pseudo 
conditions. For com 
this 


type of results as the use of Maxwell's 


reduced pure 


pounds method VIVES the “iaiine 








Mole! overage boing pont of the liquid phose 


Molec vlor weeght 








100 


TEMPERATURE F 


Figure 4. Enthalpy of methane in Hydrocarbon mixtures 


effect of 


pressure on mixtures is valid only for 


charts This correction for 


mixtures which obey the theorem of 
corresponding states and consequently 
best. 


will give results which are. at 


doubtful for 


hydrocarbons. 


mixtures with 
such as nitrogen and 
carb mm dioxide. 

As A Comparison of 
means of evaluating heats of conden 


Table 


heat removal in 


these various 
sations, } gives the computed 
a reflux condenser on 
a demethanizer following an ethane 

Power top conditions 
and 135 Fk. and the 


overhead gas contains over 00 percent 


pyrolysis unit. 
are 500 psia 
The differences are not too 
standards. but at 


hydrogen 
large hy ordinary 
such low temperatures refrigeration is 
costly and it may often be desirable to 
predict duties with more assurance 


kach of Table 3 


! 
requires either the assumption of idea! 


these methods in 


vas or of ideal solution behavior. None 
of these methods considers the effect 
of composition upon the enthalpy of 
a component in a mixture and there 
are many instances ino practice where 
this effect must be serious. In general. 
if it is necessary to consider the effect 


of composition tor critical pressure } 


on the equilibrium constant K. it 
should also bee 


necessary to consider 





+} 


Refrigeration is costly. 


}will 


seven times 











the effect upon enthalpies or heats of 
solution. Dr. Otto Miller 
the first to demonstrate this by 


was one ol 
meas 
uring experimentally the heat of solu 
tion of normal butane in a 145 M. W 
paraffinic solvent as a function of 
butane concentration for temperatures 
from 150 te 350 I LOO to 
600 psi. For example, the heat of solu 
100 Fk. and 400 psia 


0) percent as the 


and from 


tion of butane at 
increased from by 
concentration of butane in the liquid 
increased from 10 to 25 mole percent 

Phe APL Research Project No. 37 
directed by Professors B. H. Sage and 


W. N 


source of partial heats of solution 


Lacey is essentially the only 
which are based upon experimental 
measurements. They have reported that 
the heat of absorption of methane in 
pentane is not large but varies consid 
erably. Similarly, the heat of vaporiza 
tion of pentane into gaseous methane 
but the quantity of pentane so 
Phese facts 
designers of high 
although 


the practical consequences may be 


is large. 
involved is small saving 
are familiar to all 
pressure absorbe Ts Howe ver 
rather unimportant in such a case, the 
data do illustrate the fact that the heat 
of absorption is drastically affected by 
the composition 

Unfortunately, these thermodynamic 
data 


tems of interest in deep extraction, and 


do not yet cover too many sys 
a satisfactory correlation is not at hand 


which will be suitable for all specify 


mixtures, 


TABLE 3 
Comparisons of Heat Balances by Different 
Methods 


Method of Computation 








“Enthalpy data are most 
ertain at low temperatures wher: 


xfure ; the r,* 


| 





Prepictions or Partian EntHal 


ries are possible with fais 


enthalpy data before good experimet 


mcuracy 
some hope of obtaining usable 


tal data become available over a wider 
range of temperature and pressure 
kdmister and 
Pigford and 
Kellogg 


to ¢ ompute partial 


Canjar and more re 
Papadopoulos 
utilized the 


equation oft state 


cently 


Friend have 


enthalpies for the li tht hydrocarbons 
Where « xperimental data are available 
the calculated results 


The procedure will yield 


for comparison 
Apryre if valid 


enthal pic is functions of pressure 


How 


long ind 


tem pe rature and composition 


ever, the computations are 
complicated ind it is interesting to 
note that the two sets of authors have 
obtained different numerical values by 
using diflerent calculation methods 
based on the state 
Table + shows the heat of vaporiza 
tion calculated by the latter 
with the 


eorrelation 


same equation ol 


tuthor 


for ethan compared 


The Pete ! 


ves approximately a constant 


pure 
component 
value 
vhich is independent of the composi 
tion in thi 

The need for 
teadily as the 


rune 


iccurate data in 


creases processing tem 
perature decrease At sub-atmospheri« 
temperatures the design of a system 


involves refrigeration equipment as 


well as heat exchangers. For exampl 


if cooling water is used in a condenser 
then the factor of safety or of is 
ipplied primarily the 
surface Ata 
helow that of 


aatet the factor of safety must 


norance 
amount of exchanger 
temperature ivailable 
cooling 
be applied to the refrigeration equip 
well as to the exchanger 

lo reach 150) 


a cascade system of evaporative 


ment as 
Refrigeration is costly 
I. by 
cooling with ethylene and propane re 
thout 700 brake horsepower 


per | million Btu, a 


quires 
quantity seven 
times greater than necessary to fur 


nish cooling at ) | 


Density, Viscosity AND SURFACH 


TENSION Whenever the composition 


known 
ind liquid 


temperature and pressure are 
the density of a gaseous 


hydrocarbon systems may be calcu 
lated satisfactorily for the usual design 
problem The viscosity of gaseous 
streams may be estimated from the 
molecular weight The viscosity of 
light hydrocarbon liquids may be esti 
mated from pseudo critical tempera 
with molec 


ture and pressure along 


ular weight 


104 


The surface tension of volatile hy 
drocarbon mixtures may become very 
low as the single phase pressure is 
reached. Data on the methane propane 
<ystem have shown that surface ten 
sions may be computed for these con 
ditions 
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peratures. 
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TABLE 4 


Heat of Vaporization of Ethane at 500 Psia 
Into Vapor of —-200 F. Molal Average 
Boiling Point (MABP) 


i 


HEAT OF VAPORIZATION OF 
ETHANE BTU LB 


From Mixture Pure 
Component 
Equation Peters At 
of State Corr Temperature 


MABP of 
Temp Liquid 


‘ 13 


‘ “ 








/ 


500 f 


7 
00 / 
FLY 


400500 600 700 6800 900 
CUMULATIVE MOL PER CENT 





990 998 999 
, PENTANES 
999 


995 


PROPANE 


990 
JETHANE 


/ METHANE 








Figure | 


From absorption index and 


Natural gas chart 


specific gravity - - 





Approximating 


Natural Gas Composition 


A chart has been developed which predicts the 


hydrocarbon composition of natural gas to an accuracy of 


10 percent for individual components and 


for groups of components. 


T. W. Legatski, J. 
P} Patralaum Comps 


t reé 


Bartles e. Okla 


SINCE THE DEVELOPMENT of 
low temperature fractional distillation 
schemes for de 


analysis. few new 


termining the hydrocarbon 


compos! 
tion of natural gas have been advanced 
and, to our knowledge none vet equals 
low temperature fractionation in- pre 


cision and reliability. In the interven 


3 percent 


. Tooke and L. A. Grundy 


ing 28 vears thousands of natural gas 


compositions have been determined 


Seemingly. each sample is a separate 


problem unrelated to any other, even 
from 


his 


apparent random nature has frustrated 


though the samples may come 


the same producing formation 


all efforts to characterize natural gases 
by simple tests No test performed on 
the total gas appears to indicate hydro 
carbon composition except ino a most 
rt neral manner. 1 his Is understandable 
number 


when one considers the large 


of possible combinations in a mixture 


containing not less than twelve com 


pounds and possibly up to fifty of 
more 
Notwithstanding the 


combinations 


large number 


of possible naturally 
occurring gases do follow a 
There is always more methane 
than Usually 


ethane present than propane, more pro 


pate rm 
pres ni 
there is 


ethane more 


pane than butane more butane than 


pentane and so on. Each successively 


heavier hydrocarbon normally occurs 
ina lesser amount than its next lighter 


homoloveu 


Development 
back a study 


in an effort to fit this pattern into an 
had 
that Walton’ succeeded in plotting true 
boiling point curves for crude oils as 


Some time was made 


orderly system It been noticed 


a straight line. He used a graph which 
had 
scissa and the reciprocal of the abso 
lute distillation 
ordinate and plotted cumulative vol 


a probability scale for the ab 


temperatures as the 


ume percent distilled. If the shape of 
a crude oil distillation curve is com 
pared to the shape of a natural gas 
distillation curve it 
that the vas distillation 
sembles the last half of the crude oil 
distillation With this 
graph was prepared which had as its 
abscissa the last half of a probability 


will be noticed 


curve rt 


curve. clue a 


scale 

Phe graph that was developed Is 
shown in Figure |. The ordinate is an 
empirical scale developed through ex 
perience and is shown here as a single 
line for eu h comporne nlor eae h prop 
of components having the same mole 
ular weight Phe 
though 
related to the reciprocal of the abso 


ordinate scale, al 


an empirical cree Is close ly 
lute boiling point of the compounds 
During the of the 


no means of distinguishing be 


| indings course 
study 
tween isomeric and normal hydrocar 


of the 
discovered, For 


same molecular weight 
this 


hydrocarbons having the same molecu 


hons 
Was reason all 


lar weight were put in a@ group sie h 
butane which are 
Also during the 


it was found that 


as iso and normal 
vrouped as butane 
course of the study 
another the 


to compare one pas with 


made on a ton 
ha ! The 


now hydrocarbons or 


comparison must: be 
hydrocarbon or inert free 
occurrence of 
inerts such as nitrogen. carbon dioxide 


and hydrogen sulfide in 
follows no pattern as far as 
determined 

If vas 
graph they fall in straight or nearly 
straight 
cated that whenever a 


straight 


analyses are plotted on this 


lines. Experience has indi 


gas analysis fails 
reche ck 


lo plot “as a line a“ 


10 











140 145 





+ + 


ABSORPTION INDEX 


| 
| 
| 
| 
| 


eee eee reeeeeceee ees: + ttt 





700 800 


++ 


600 


t 
400 500 





900 95.0 


CUMULATIVE MOL PER CENT 








Figure 2. Chart for the graphical aralysis of natural gas 


of the analysis invariably indicates 
that the analysis was in error. 

lo illustrate the behavior of natural 
there have selected the 
most reproducible analysis” for 
and 5 from the Natural 


America co 


viuists been 


(as 
Samples 5, 4 
Gasoline Association of 


operative program on low tempera 


ture fractional analysis. These analy 
ses are reported in the “Proceedings’ 
of the 1941 and are 


eivenm int 


Association for 


From 11 to 15 laboratories through- 
out the 
operated in running these samples and 


natural gasoline industry co- 


arriving at the “most reproducible 
analysis” for each. In preparation for 
plotting on the previously described 
rraph the analyses were converted to 
cumulative mole percent as shown in 
the table 
Procedure lo plot a gas analysis. 
a pont ts placed on the methane line 


ut the mole percent of methane pres 


TABLE 1 
NGAA Cooperative Gas Samples—Most Reproducible Analysis 


SAMPLE No. 3 


Mol Cumulative 
Percent Mol Percent 


SAMPLE No.4 SAMPLE No. § 
Camulative 
Mol Percent 


Mol Cumulative Mel 
Percent Mel Percent Percent 
W435 
94 68 
5S 
O04 
is 93 


ent. Next a point is placed on the 
mole percent of 
Another point is 


placed on the propane line at the mole 


ethane line at the 


ethane plus methane 


percent of propane plus ethane plus 
methane. Points are 
the butane and pentane lines following 
the same procedure. The three NGAA 
gas analyses are shown plotted in this 


All three of the 


straight 


also plac ed on 


manner in Figure 1. 
samples fall on essentially 
lines. A large number of gas samples 
have been plotted on a graph such as 
this. and as yet none has been found 
which are seriously off from a straight 
line unless there was an error in the 
gas analysis. 

These illustrations serve to demon- 
strate that gas analyses can be plotted 
as straight lines. This being true then 
it is logical to postulate that charac- 
terization factors on the total gas may 
be used to locate and determine the 
slope of the line representing the gas 





Iwo characterization factors are neces- 
One 


dominently 


sary. such must be pre 
influenced by the light 
the and the other 


must be influenced by the heavier com 


factor 


compounds it fas 
pounds. Specific gravity is a potential 
characterization factor. It is predomi 
nently influenced by the methane con 


tained in the gas. From the interse« 
tion of lines representing average and 
near average gas compositions it was 
possible to construct and calibrate a 
This 


placed on the graph so that when a 


scale for specific gravity. was 
gas analysis was plotted its specifi 


gravity could be determined by the 
intersection of its line with the specifi 
gravity scale. 

It has been shown that absorption 
related to the butane 


natural 


index is directly 
content of 


and heavier vases 
It is thus 
termined on the total gas that is pre- 
the high 
molecular weight compounds.* An ab 
was located and 


a characterization factor de 


dominently influenced by 


inde XxX s¢ ale 


calibrated on the graph following the 


sorption 


same procedure as used for the spec ifie 
gravity scale. A plot of a gas analysis 
on the chart now vielded absorption 
index in addition to specific gravity. 
The graph with the spec ifie gravity and 
is shown in 
that if these 


they may be 


absorption index scales 
Figure 2. It is 


are 


evident 


two values known 
located on their respective scales and 
a straight through the 


two values will then indicate the prob- 


line passing 


able composition of the natural gas 


under consideration 


Effect of Non-Hydrocarbon 
Diluents 


In developing the chart shown in 
all studies were confined to 
known to be free 
of non-hydrocarbon constituents or to 


Figure 2. 
gases whi h were 
fases whi h contained a known amount 
of non-hydrocarbons. The absorption 
index is only slightly affected by non 
hydrocarbons which may be present 
The effect is that 


for practical purposes it may be ig 


in a sO) small 


gas 


nored. On the other hand. the specifi 


gravity of a gas is largely influenced 


by the amount of non-hydrocarbon it 


may contain. In order to use specifi 


gravity with this scheme of estimation 
the 


tained in a gas 


non hv droc arbon 
known 
this quantity taken into account before 
to the chart 


amount of con 


must be and 
applying specific gravity 


s| he 


in natural 


usual non-hvdrocarbons found 
dioxide. 


The 


dioxide and 


Fases carbon 


sulfide 
determination of 


hydrogen and nitrogen 
carbon 
hydrogen sulfide may be readily made 


by established 1 hese 


pounds may removed from a 


methods. com 


also be 


ching ( wy 
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Figure 3. Comparison of graphical vs. fractional 
analysis for methane 


at 
xn 
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MOL PERCENT PROPANE FROM 
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Figure 5. Comparison of graphical vs. fractional 
analysis for propane 


3 3 ‘ € 
MOL PERCENT PENTANE FROM 
GRAPHICAL ANALYSIS CHART 
Figure 7. Comparison of graphical vs. fractional 
analysis of pentane 


sample under test by passing the sam 
tube Phese 
constituents then present no problem 


ple through an ascarite 


as the extent of their presence may be 


determined and they are easily re 
moved before a test is made, 


The 


natural 


occurrence of nitrogen in a 


vas presents more of a prob 
lem. There is no convenient means for 
nitrogen or for de 


either removing 
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Figure 4. Comparison of graphical vs. fractional 
analysis for ethane 
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Figure 6. Comparison of graphical vs, fractional 
analysis for butanes 
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Figure 8. Comparison of graphical vs. fractional 
analysis of pentanes and heavier 


Before 


vraphical analysis can be applied to 


termining its concentration 
samples containing nitrogen the con 


centration of nitrogen should he 
known. 


If the 


tron in a 


non-hydrocarbon cone nira 


natural gas is known then 


the specific gravity may be “corrected” 


to a non-hydrocarbon free basis by 


applying the following formula 
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Figure 9 Comparison of graphical vs. fractional 
analysis for propane and heavier 


BUTANE ANI 
ANALYSIS 


Figure 11. Comparison of graphical vs. fractional 
analysis for butane and heavier 


After 
rravity the 
plied to the 
lo convert the resultant analysis back 


correction of the specity 


corrected value may be ip) 


graphical analysis chart 


to the orginal gas basis containing the 


non-hy drocarbons multiply the mole 
percent of each component hy 


where x is the mole percent of non 


hydrocarbon in the original eas 


Results 
Some limited observations have been 
upon the probable 
this 


eravils 


made bearing 


iwerage accuracy of estimation 
method The 


index ind 


speerhe ibsorp 


tion fractional analysis 


were determined on 31 natural gas 


samples of widely differing character 


Phese 


mstics samples have previously 


10S 


i i | i 4 4 
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PERCENT ETHANE AND LIGHTER 
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Figure 10. Comparison of graphical vs. fractional 
analysis for ethane and lighter 
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Figure 12. Comparison of graphical vs. fractional 
analysis for propane and lighter 


been described as to sources. ranges 


in composition and non-hvydrocarbon 
A deliberate effort was made 


hydrocarbon 


content 
to obtain extremes in 


composition and in nitrogen content. 


Che data taken on these 34 
‘as samples were used to estimate the 


natural 


hydrocarbon composition The ob 
served value for absorption index for 
each sample was located on the ab 
sorption index seale of the eraphical 
chart Phe 


corrected” for any 


analysis observed speci 


‘rravily was non 


hydrocarbon which the sample con 
tained and the 


rravity for each sample was then lo- 


corrected specifi 


cated on the sper ifie gravity seale. The 


TABLE 2 
Effect of Small Concentration of Nitrogen on 
Graphical Analysis Results 


Estemated Compositions Mol Percent 


SAMPLE 25 
1.92 Mol. @ N 


SAMPLE 11 
461 Mol @& N 


Corrected Corrected 


Un For tn For 


corrected Nitrogen corrected Nitrogen 


estimated was then ar 


rived at from the various intercepts. 


composition 


The compositions obtained in this 
manner were compared with the com- 
positions obtained by fractional analy 
sis. These comparisons for each com- 
ponent are shown in Figures 3 through 
8. The value for the component which 
was estimated was located on the ab 
scissa and the corresponding value de 
termined by fractional analysis was 
located on the ordinate. If 


values were the same they 


these two 
would fall 
on a 45° line which would represent 
pertect agreement. The lines on either 
side of the 45° line represent various 


percentages removed from the condi 


tion of perfect agreement 

If groups of compounds such as 
“propane and heavier” are compared. 
the precision of estimation is in 
creased, This is 


through 12 which indicate that the esti 


shown in Figures 9 


mated values are within > percent of 


that determined by fractional analvsis. 

These comparisons have been given 
on a non-hydrocarbon free basis. The 
same comparisons may be made for 
these samples containing the original 
amount of non-hydrocarbon with equal 
precision. It has already been men 
tioned that the amount of 


contained in a. gas 


nitrogen, if 
should he 


hefore 


any. 
known and taken 


the obse rved sper ifve 


into account 
vravity is used 


However. small concentrations of ni 
aflect the 


devree. and. for some purposes. failure 


trogen results to a minor 


to “correct” for this need not invali 
date results. The magnitude of error 
caused by small concentrations of ni 
trogen is shown in Table 2 The esti 
mated composition of two samples are 
both 


rected” for the 


nven “uncorrected” and “cor 


amount of nitrogen 
they contain 

It should he 
method — of 


composition of natural gases is based 


that this 


hvdro« arbon 


understood 
estimating 
on averages and only approximates 
true composition. This approximation 
with 10 


he true value for any component and 


is in general percent of 


within 5 percent of the true value 
Any method 
hased on statistics will inevitably find 


W hile 


heen en 


for groups of components 


cases which do not fit the rules. 


such exceptions have not 


countered in this series of tests. these 
should he and 


exceptions expected 


anti ipated 
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LTFD Calculation Procedures 


® Accurate procedures are derived for calculation of analyses on manual, 


semi-automatic and automatic equipment. 


® Vapor holdup and gas compressibility corrections are included to improve 


over-all accuracy. 


® Design calculations for compensating taper on automatic equipment show 
development of factors needed for multiple receivers. 


S. T. Preston, Jr., 


Kia 


ALTHOUGH DIFFERENCES IN 
analytical results between laboratories 
are usually due to errors in technique 
variations in calculation procedures 
have contributed to the dis« repancies 
It is essential that the calculations be 
correctly derived from accurate appa 
ratus calibrations and applicable 
physical laws to obtain the nearest ap 
proach with the 


method toward absolute accuracy The 


possible analytical 
de velopme nt of a uniform cal ulation 
method is one of the objectives of the 
NG \ \ ~( hool 


procedure ~ 


Standardization of cal 
culation throughout — the 
industry is a ste ) toward better repro 
ducibility between laboratories. 
Caleulation methods applicable to 
all types of low temperature equip 
ment are presented herein with the 
derivation of all equations used. The 
general use of Vapor holdup” corres 


and 


pears to te 


tions compressibility factors ap 


highly 


cle sirable 


Basic Relationships 


The caleulation of mole 


hased on the general gas equation 


percent ts 


i 


which rearranged is 


“ he n 


constant volume 


I nae I 


and 


conditions ol 


temperature. Equation (2) be 


(5) 


To calculate the as added 
oa partially filled receiver. Equation 
) modified to 


comes 


volume of e 


must he 


The relationship expressed in Equa 
that the 
a vas added to a constant 


tion (4) indicates number 
ol moles ot 
volume, constant temperature receive 
is directly proportional to the final re 
minus the initial re 


divided by the 


priate compressibility factors for the 


ceive pressure 


ceive pressure appro 


fas int the receivet The composition 


TO RECEIVER TO RECEIVER 


~~ * 


| 7 | 





| US 


Figure 1B 


Figure 1A 


/ 


of a gas (in mole percent) may there 
fore be computed by the use of Fqua 


tion (4) above, o1 


In order to simplify the applica 


tion of holdup corrections and the 
conversion to a liquid volume percent 
basis, it is customary to calculate the 
volume each component would oct ups 
at some reference standard conditions 
if the component hehaved as a perfect 
gas at the reference conditions. The 
standard conditions generally used are 
(a) 7600 mm and 60 F.. or th) 760 
mm and 0 ¢ 

Using the subseript (R) to desig 
nate receiver conditions and the sub 
script ts) to designate standard condi 


tions, Equation (4) may be written as 


7 \, 
, G ) RT. RI p (9) 


Note the compressibility factor corre 
sponding to the standard conditions 
is Missing in Equation (6) beeause 
the volume Vx is a perfect gas volume 
(Ze 1.000) 
for Ve gives 


( | >) 
4 4 | 
Selecting and 60 | as 


standard conditions Equation (7) bee 


Solving Equation (>) 


700) mm 


comes 


units are 


Sines analytical 


most 


equipped to read temperatures in ae 
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TO RECEIVER 
4 tvacuatTeo po 
ev.e COMPENSATING 


- 
sorr.e 


Figure 2 Figure 3 


grees centigrade, the temperatures 


are eX rressed in 
| 


973.16 i B 


used in Equation (i 
degrees Ke vin. ' K 
(OO F, 15.56 C.) 

Equation (8) is the basic relation- 
the 


low temperature analysis on all types 


ship used to compute results of 


of equipment 
Compressibility Factors 


There are essentially three methods 
of considering compressibility factors 
in the calculation of analytical results 

FiRst 
be taken as unity for all components 


‘perfect gas” be 
| 


Compressibility factors may 


This assumption of 
havior results in the simplification of 
Equations (5) and (8) to 


By strict observation of predetermined 
receiver pressure limits and by adding 
only one component to each receiver. 
the the 
compressibility factors may be limited 


error caused by omission of 
to | percent of the measured compo 


The addition ol 


ponents to a receiver 


nent several com 


single causes 


compounding of the errors 


110 


Second: Compressibility factors 
based on the partial pressure of a 
component may be used to improve 
the the first method. If 
each component ts added to a separate 
this method of calculation 
precise results Mixing of 


receiver again 


accuracy olf 


receiver, 
will rive 
components in a single 


results in compound errors, conse- 


quently this is an approximation 
this 


method, Equations (5) and (8) be 


method for mixtures. Using 


come: 


M 


1 
| 


lool 


(Rb 


Puinp: Calculations using compres- 


sibility factors based on the total re- 
ceiver pressure and receiver composi- 
tion are precise (to the extent to which 
the compressibility factors are 


Oo lumn 


Automatic 





| 


Sample L.PG Analyzed by. 


darometer 





Compo- 


730.0 at oO °c, Receiver temp. 


@)., 


known}. The factors (Z, and Z.) re- 
quired for use in Equations (5) and 
receiver 
composition, the 
receiver and composi- 
Calculation by this method is 
when two or 

added to the 
equipment 


are based on the initial 


o 
to} 


pressure and and 
final 


pressure 


necessa;©ry more com 


are same re- 
Automatic 


if the operator is re- 


ponents 
ceiver is made 
less automatic 
quired to change receivers with each 
new component, consequently this pre- 
cise method of calculation is ree- 
ommended to eliminate errors due to 
the non-ideal gas behavior. According 
to the Jessen and Light- 
foot for 


binary 


findings of 
compressibility factors 
gas mixtures may be estimated 
by interpolation with a fair degree of 
accuracy. Compressibility factors for 
mixtures of more than two components 
the 


sum of the products of the mole frac- 


may be estimated by calculating 


tion of each component in the receiver 


and its compressibility factor.’ o1 


Date 





37.78 °C, Manometer temp. 80. °F 
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Op = 287464 x (£) x (G) = y 2.8409 (—) 


T = Receiver temp. 


aoa 
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a-/ 
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273.16 +°C), F = Manometer temp. correction 
, > 


Z = Compressibility factor 


Figure 4. Low temperature fractional analysis data sheet 
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Z ( mmpressibility 
individual comp 


temperature 


factor 
nents 
receiver 


pressure 


lhe relationship of Equation (9) may 
be simplified to: 


Z paz 
As an the effect of 
compressibility factors on analytical 
results, consider the 
Che addition of 
pletely evacuated receiver to a_pres- 


pel peZ Ya) 


illustration of 
two cases: ta 


iso-butane to a com- 


sure of 400 mm (receiver temperature 

100 F.): and (b) The addition of 
isobutane to a already 
taining propane at 200 mm pressure, 
to a final receiver pressure of 400 mm 
In case (a) the pressure term of Equa- 


receiver con- 


tion (8) becomes: 
1) 400 mm 


(2) 400/.9877 405.0 mm 


405.0 


(3) 400/ 98773 0 mim 
by the three methods of applying the 
compressibility factors. In (b) 


the pressure term of Equation (8) 


case 


becomes: 
(1) 200 mm 
2) 200/.9938 201.0 mm 
(3) 400/.9900 200/.9960 
203.2 mm 
by the three methods. Correct answer 
in each case is underlined. 


Manual Equipment 

Measurement of the vapor phase 
components is accomplished by meas- 
using the pressure rise in a “constant 
volume” receiver at an observed tem- 
perature. Receiver pressures are usu- 
ally measured with an open end, equal 
manual equip- 
ment. Leveling bulb manometers are 
frequently used to keep the receiver 
The difference in 


bore manometer on 


volume constant. 


mercury levels within the manometet 


is a function of (a) receiver pressure. 
(b) barometric pressure, and (c) the 
density of the mercury in the manom- 
Since receiver 


eter. measurements of 


pressure are relative to barometric 
pressure, fluctuations in the barometer 
must be considered for accurate meas- 
urement of Variation in 


(manometer 


components. 


mereury density temper- 


ature) is corrected by reducing the 
observed mercury height to the height 
which observed if 


were ©) { 


would have been 


the mercury temperature 


cwaRT 


FACTOR. 2 4 


200 


COMPRESSIBILITY 


PRESSURE 
MILLIMETERS OF MERCURY 


COMPRESSIBILITY FACTORS FOR 100°F 


FIGURE 5 


TRAVEL (1% we) 


METHANE 


tTwHanwe 


PROP, we 
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Standard for 
The 


manometer temperature is: 


(International 
measurements}. 


pressure 
correction for 


(10) 


manometer temperature 
correction tactor 

density of mercury at tem 
perature of manometer 


density of mercury at 0 ¢ 


Values of F have been computed from 
handbook data (Lange’s Handbook of 
Chemistry, p. 1154), tabu- 
lated in Table 1. 
The absolute 
any time is equal to the barometric 


and are 


receiver pressure at 
pressure (correc ted to 0 C.) minus the 
difference in mercury levels corrected 


for mercury density, (See Figure la) 


Absolute pressures computed from 


TABLE 1 
Manometer Temperature Correction Factors 


Mano 
Temp 


Factor 
QQK2 
mel 
On) 
54 


145s 


Mane 
Temp Factor 


Factor 


"4 


‘ 
5 


a3 1444 43 4039 
mI 


$00 600 700 800 


Equation (11) are used in Equation (8) 
with appropriate compressibility fac- 
tors for accurate analytical results, Cal- 
culations are simplified if each com 
ponent is added to a completely evacu- 
ated Under these 
conditions Equation (8) reduces to: 


receiver (P 0). 


P 288.72 
VaeX 7, X70 * Ty 


Gas volume at 760 mm and 60 1 (12) 


The pressure, P, 
Figure lb): 


is given by (See 


(13) 


The additional condition of contant 
barometric pressure (AB 0) 


plifies Equation (12) to: 


sim- 


AM XI -8K.7 2 


Ve 7 700) 


Gaas volume at 760 mm and 60 | (14) 


The frequently used “bottle factors” 


are a combination of the constant 


terms of Equation (8), or: 


] 
a 


“hott 
factors” for all probable values of T, 


The preparation of a table of 


simplifies the calculation of gas vol 
umes from Equations (8), (12), o1 


(14). 


Semi-Automatic Equipment 
Measurement of components in 
semi-automatic equipment differs from 
that of manual equipment in two re 
Pressure 


spects fa} measurements 


are made with a closed end manome 


111 





ter: and (bh) Receivers are usually 
maintained at a constant t mperature 
The closed end manometer (shown in 
Figure 2) eliminates small errors due 
barometric 


fairly 


to variations of pressure 
and if 
bore tubing 
leg without 


the mereury in the 


constructed of constant 
permits the reading of a 
single erro! The rise of 
evacuated chamber 
taken into con 


the read 


is not measured but is 
sideration by multiplying 
(AM on the left lee. by a con 


volume of met 


ings 
stant factor. Sines the 
cury displaced from the left lew is 


exactly equal to the volume enterin 


the evacuated « hamber 


Solving | quation 


M(j) 


sure Tise ts the 


both legs 


Since the true pore sum 


ol the mercury travel mn 


pa amin aM(t+ jy) 


Defining a new constant. K. as 


Equation (18) then becomes 
}’ M t 


As in the case of manual equipment. 


it is necessary to correct the observed 


reading for variations in the density 


of the mercury, or 
|’ M K 


bquation (21) is used to compute the 
Equation (oh 
( based 


distillation is 


pressures required hy 
for semi-automatsi equipment 
fact that the 


into a complete ly 


on the 
started 


receiver) 


evacuated 


kK may hve determined 


experimentally, but) will 
etched on the 


The value of 
usually be 
found to be evacuated 
lew of the 
nometers the 


ol K 


scprnie ma 
hall 


between 


manometer. On 
value shown Is one 
feorrect value of kK Is 
1.05 for 


and semi-automatic 


equuiprne nt} 


Automatic Equipment 


(,as measurements on automatic 
accomplished by con 
to chart 


bottle Is 


equipment are 
verting receiver 
travel \ 
used to shield pressure readings from 
fluctuations. The 
equip 


pressure ris 
compensating 
barometric pressure 
manometer used on automatic 
ment is shown in Figure 3 
As in the case of 
equipment, the 


semi-automati 


pressure ise is ob 


+ 


sie Se AES: SE SAE SF: Sar SSSR TSE et seek Pt A eee 


Figure 6 


tained by correcting the mercury travel 
LM for inequality of bore (K) and 
As the met 
hand le 4 
bottle is 
consequently the refer 
is changed slightly. The 


within the re 


mereury temperature if 
level rises in the left 
the air in the 


eury 
compensating 
compressed 
ence pressure 
total pressure change 
the sum of the observed pres 
(AM IN Fy). plus the 
pressure within 
Since the 


maintained at 


ceriveyr is 
sure change 
rete renee 
the compensating bottle 
bottle is 

temperature, 


increase in 


compensating 
i constant Bovle’s law 
may be applic d to calculate the change 
factor, F’ 
may be calculated, which when multi 
plied by the quantity (AM K F.). 
reference 
bk’ vary 


pressure as 


pressure \ 


nm reference 


corrects for the change in 
Calculated values of 
with 


he low . 


jrre ssuTre 
slightly 
indi ate d 


harometric 


Barometric pressure F 
67 mn 1 DOORS 


706 rit LOO] 


6 min 10075 


The true 
therefore 


receiver pressure Tis Is 


, MX FX KX 1 »? 
The mercury travel is related to chart 
travel by the ratio of the pitch diame 


ter of to the diameter 
ol the 


the drive year 


chart roll, o1 


Vl 1 (My) 


( | 1 U0) 


») 


Combining Equations (22 


VIVes 


Combining 


rive’s 


where CT chart travel in milli- 
meters. 

Subscripts (1 and 2 
refer to the 
chart travel for a component. as meas 


start ol 


in Equation 


initial and final 


(25) 


ured from the each new re- 
ceiver 

If chart travel is measured in chart 
following relationship 


and Cl 


is added to Equation (25 


divisions. the 


between CT (divisions) (mm) 


on é LO6 ( ' ty 
The factor added to the nu- 


merator of Equation (25) 


LOW is 


Combining the constant terms of 


Equation (24), including the conver 
-ion for chart travel measured in chart 


(Usine \ 1054.5 


and | 1.0088 ) 


c1ves 


1.0711 


dis stots. 


ml. K 


Calculation of Mole Percent 


The calculation of 
illustrated in Figure 4 


mole percent is 
Corrections for 
Vapor holdup were made to correct 
for the volume of gas left between the 
thermocouple and the distillation 
shut-off valve as indicated previously 

The compressibility factors used in 
this illustrative problem are shown in 
Figure 5. The data used in the con 
Figure 5 obtained 
article by Silberberg 
and from the California 
Natural Gasoline Association Bulle 
tin TS-401, 2nd edition. The chart 
travel scale was added to Figure 5 to 


with automatic equip- 


struction of were 


from a recent 


and MekKetta 


facilitate its use 
ment and is based on the re lationship: 


10711 YUHA7 LOORX & CI 


Caleulation of Liquid Volume 
Percent 

The calculation of 

liquid volume percent, is accomplished 

Vapor 


composition as 
by converting the measured 


volume of each component to the 


equivalent liquid volume. The vapor 
as computed from the various 
modifications of Equation (SG). is the 
at the reference 
factors 
therefore 


volume. 
“ideal” gas volume 
conditions The conversion 
from to liquid are 
derived 
| quation ( li. as applic d to ideal gases 
(7 1.000). From this equation the 


following relationship is obtained: 


Vapor 


from the general gas law 


ur 





Using Equation (29). the values of 
the (liquid gas) ratio. shown in Table 
2. were computed for both reference 
temperatures, using physical constants 


from the ASTM 


Publication 2 109 


special Technical 


(1950) 

The calculation of the composition 
percent basis is 
also shown in Figure 4. This calcula- 
tion illustrates the type of data sheet 
the above 


on a liquid volume 


needed for calculations by 


procedure and is essentially identical 
with the one NGAA School 


of Low Temperature Fractional Anal- 


used in the 
Vsis 


Compensating Taper— Automatic 
Equipment 


One of the problems frequently en 
countered by the auto 


matic equipment, is the measurements 


ope rators ot 


of gas volumes in receivers other than 
\ knowledge of 


taper 


one-gallon capacity. 
the design of the 
(See Figure 3) will enable operators 
liter to 


five gallon) with appropriate corres 


compensating 


to use any size receiver (one 
tions. 

In the development of Equation 
(25). it was assumed that the volume 
of the receiver svstem 
Actually. the 


creases as the 


was constant. 


receiver volume in- 
mereuryv level in’ the 
The volume of 


maximum of 


right hand leg recedes. 
the receiver reaches a 
1054.5 ml only 
level is at the calibration mark located 
at the tip of the compensating taper 


The change in the receiver volume is 


when the mercury 


55.5 ml or almost | percent of 
Considering V_ as 


about 
the total 
a variable in Equation (25). it 
be seen that the gas volume computed 
from this equation is also a variable. 
Since travel directly 


\ olume 
may 


chart must he 
proportional to gas volume regardless 
of the position of the mercury level. it 
is necessary to vary one other term of 
Equation (25). to compensate for the 
variation of Vy. Consequently the term 


K. is made to varv in such a wavy that: 
\ hk 


TABLE 2 
Vapor to Liquid Conversion Factors* 


Cu. Ft. Vapor 
Gal. Liquid 


Liquid Liquid 
Gas 60 Ff Gas 0 


Figure 7 


{sing the inside diameters of the 


two legs of the manometer (8 mm and 
)mm) and the volume of the receiver 
mark. the 
constant of Equation (30) is computed 
to be 4342.821V, 154.5 and kK 
LO711). 


A summary of the 


system to the calibration 


design calcula 
tions of the compensating taper is pre 
sented in Table 3. The calculation may 
be divided into the following steps: 
@® Values of Vy less than 4054.5 ml. 
and in increments <f LO ml are 
selected as the basis for the eal 
culations 
The constant Kis computed for 


the various values of V» using 
Equation (30), 

Che diameter squared is computed 
from the values of K using Equa 
(19). This diameter 
is the di 


ameter at the mercury level in the 


tion i desig 


nated “instantaneous } 


right hand leg corresponding to 
each particular volume, V_ 

The cross sectional area of the 
right hand leg is calculated from 
the values of D®. 

The change in cross sectional area 
Is computed for each value of V», 
( area). 


@ The effective average area is com 


puted for each increment of OV, 
by obtaining an arithmetic aver- 


age of the area at the top and 
hottom of each section 

The incremental change in met 
curvy level (Oh) corresponding to 
each increment of V is com 
puted by dividing the OV by the 
average area, 

The total change in mercury level 
th) from the reference level is the 
incremental changes 


(MT) 


increment of 


sum of the 


The mereury travel corre 


sponding to each 
volume (SV) is computed from 
the first half of Equation (16) 
The total pressure change is com 
puted from the first part of Equa 
tion (18) 

P) as the design 
basis. the change in receiver volume 
(AV) is found from a SP : 


curve 1), ¢&\ 


Using 760 mm ( 


versus \ 
(Figure 6, 
ml). The 


level. th) is obtained from a \ 


eurve 


Lad) | 
TS Pee Pa change Im mercury 


3.5 mmat O\ 


curve 2). The 


versus h curve th 


55.52 ml). (Figure 6, 


change in cross sectional area at the 
top of the taper os found. from a 


Area 


i} ivure 7 


versus h curve. to be 83.00 mm 
curve 1). The compensal 
ing taper, if designed for a pressure 
change of 760 mm, would be 53.5 mm 
long and have an area of 83.0 mm at 
the top In 


order to permit 


changes than mm (for 
areas of high barometric pressure) the 
compensating taper is made 55.56 mm 
long (2%), inches). By making the 
area at the top of the taper 90.726 mm 
(3.x 4%. inches) the taper, which is a 
straight edged wedge. is made to more 
nearly approximate curve | of Figure 
7. The relationship between taper area 
and h is shown as curve 2 of Figure 7 

Calculations similar to those above 
for two one-gallon receivers in paral 
lel. resulted in the relationship shown 
as curve 3 of Figure 7 


Multiple Receivers 
The use of 


parallel is desirable for the measure 


several receivers in 
ment of large quantities of methane in 
measurement in re 
than 054.5 ml 
factor for 


dry vases. Gas 


ceiver systems lat ver 


requires a@ correction Iwo 


reasons 


TABLE 3 
Calculations of the Compensating Taper 


‘ 5 
D Instan 
Instan taneous 
taneous Area 
PELL. 


47% 


s 
s 
s 


Eflective 
Ave Area 





(1) The volume of two receivers in 
parallel is less than twice the volume 
of a single 


(2) The compensating taper is de- 


receiver. 


signed for use with a single receiver. 


The calculation of these correction 
Table 4, for 


2, 5, 4 and 5 receivers in parallel. The 


factors is summarized in 


actual taper area ts computed from 


the relationship of curve 2, 


Figure 7. 
which is based on the manufacturer's 
sper ifications. From the taper area, the 
actual K is computed corresponding to 
each increment of volume change 
(AV). The \V K product for all 
combinations of receivers is computed 
and divided by the constant 4342.82. 
on which all measurements are based. 
rhe resulting factors given in columns 
18, 19, 20 and 21 of Table 4 convert 
chart travel in multiple receivers to the 
equivalent chart travel in a single re 
ceiver. The factor corresponding to 
\ 0 should be used if the multiple 
receivers are filled to atmospheric 
Variations in these factors 
are sufficiently small to justify the use 


pressure 
of a single value or an average figure. 


One Liter Receiver 

In the measurement of components 
present in the sample in very small 
quantities (propane and butanes of 
dry gases), a small receiver is desir- 
able. The compensating taper was de 
variation of 

5.5 ml in (about | 
percent of a one-gallon receiver). In 
a L000 ml receiver system this varia- 


signed to correct for a 


receiver volume 


tion is almost 4 percent and must be 
considered in a different way. 

The relationship between receiver 
volume and K is summarized in Table 
5. for a 1000 ml receiver. The chart 
travel (CT) 
using Equation (23). The variation in 


the factor of column 27 is sufficiently 


is computed from MT, 


large to prohibit the use of an average 
value. 

The following method has been used 
successfully in the NGAA School of 
Low Temperature Analysis: 

(1) Values of (\ K) are plotted 
against MT (curve | of Figure 8) and 
CT (curve 2 of Figure 8). 

(2) A seale is prepared from the 
MT versus \ K curve, showing all 
even values of the \ K product. The 


er oF cr 


Figure 8 


TABLE 5 


23 a4 5 26 


Vuk 


Actual 
V LL. Ree cT 


Actual . 

h 1342.82 
0.24004 
0.24473 
0.24287 
0.24107 
0.24020 
0.23934 


LOTTIE, «W711 0 

1.073559 1062.82 108.04 

LO7T6281 1054.76 397.88 

1.079321 1046.94 596.83 | 1136.96 
1.080076 1043.14 696.30 1326.45 
1.082732 1030.42 795.77 1515.94 


reference mark on the scale is desig- 
nated by VXK LO7.11. 
values of V * K are located along the 
scale according to the distance (MT) 
indicated by curve | (Figure 8). 

(3) A second scale is prepared 
based on the relationship between 
(V < K) and CT. The reference mark 
is designated as 1071.11 and all even 
values of the (\ K) product are 
located along the scale according to 
the distance (CT) indicated by curve 2 
(Figure 8). 

(4) The scale prepared in (2) 
above is mounted behind the left hand 
lee of the manometer with 
reference mark level with the calibra- 
tion mark of other leg. 

When gas is to be measured in a one 
liter receiver the chart is marked and 
the \ K product is read from the 
scale mounted in (4) above is noted on 


receiver 


the chart. Upon completion of the 
analysis the scale prepared in (3) 
above is placed on the chart in such a 


position that the \ K product noted 


TABLE 4 
Multiple Receiver Calculations 


4 1s 


D Actual 
Actual h 


16 7 1s 19 20 


4 Ree 
Vak 


3 Rec 
Vuk 


2 Ree 


Vuk 


434282 | 434282 434282 


All other 


on the chart, is opposite that V * K 
product on the scale. The V & K prod- 
uct at all cut-points may then be read 
from the scale. 
Rearranging Equation (25) gives: 
288.72 * F X F’ 1.016 
(Va X RK) > rn X 1.905 X 760 


Cl 
x(7). 
from 
may be computed for any value of 
V & K as read from the scale. 

Although the description of this 
method may appear somewhat formid- 
able, in practice the scales required 
may be prepared by the manufacturer, 
thereby simplifying measurements in 
small receivers to chart measurements 


Gas volume (31) 


which the correct gas volume 


with the appropriate scale and sub- 
stitution in Equation (31). 


Appraisal of Factors 
Although precise analysis would re- 
quire the use of the various factors 
described herein, inspection will reveal 
that certain factors contribute very 
little to the accuracy of the analysis. 
Average values of the manometer tem- 
perature correction factor F., and 
compression correction, F.’ should be 
combined into the constant term of 
Equation (27). Errors due to the omis- 
sion of the manometer temperature 
correction are insignificant and prob- 
ably beyond the accuracy of the 
method. The use of average values of 
the correction for multiple receivers is 

also justified on the same basis. 


Summary 

The basic relationship required for 
the calculation of results of low tem- 
perature fractional analysis is derived 
| Equation (8) |. The modifications of 
this basic equation needed for the 
Various types of equipment are de- 
veloped. 

Although several different models of 
the automatic column are in use, an 
understanding of the relationships pre- 
sented will permit the application of 
these equations to any equipment. 

The calculations of the compensat- 
ing taper presented herein constitute 
an independent check on those origi- 
nally developed by Dr. W. La Pod- 
bielniak. 
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Save LTFD Calculation Time With These Sheets 


These forms also standardize the procedure and shorten training periods. 


W. F. Krause, A. C. Dystrup, K. A. Buchanan, G 


TIME CAN BE SAVED in the com- 
mon practice which uses chemists as 
operators of low temperature fraction- 
ation equipment for analvsis of gases. 
these obtain their 
samples. make the analysis, and cal- 
culate the Not only are these 
calculations time consuming, but. un- 


| sually men own 


results. 


less some type of form is provided for 
easy checking, they are also particu 
larly subject to decimal point errors. 
With this in mind, a form was devised 


Mar 


Publishing Con 


1 Gulf 


ng C 


by which a clerical employe can per- 
form the calculations accurately. using 
a mechanical calculator to hasten fur 
ther the operation. This form has the 
added advantage of clearly specifying 
each so that deviations 
from established procedure are impos 
sible. It shortens the training period 
of new Podbielniak operators through 


calculation 


elimination of lengthy calculation in 


structions. 


Fractionation and Methods of 
Analysis of Fractions 


By means of conventional low tem- 


perature distillation techniques, gas 


samples are fractionated into the C,, 

C.. Cy. C, and liquid residue fractions 
If a Podbielniak automatic 
the fractionation, the re 


apparatus 
is used for 
corrected for column hold-up. 
of chart 


travel. If a manual or semi-automatic 


are recorded in millimeters 


results are re: 
In 


are 


apparatus is used, th 
corded in millimeters of pressure 
either case the calculation sheets 
applicable, providing all of the 
hottles have the volume, 
the of 
fraction is measured 


re 


ceiver Sarilé 


volume vis in each 


because 
being funda 
mentally in terms of the pressure in 


the receiving bottle 








DATA SHEET FOR 





ANALYSIS OF FRACTIONS INTO COMPONENTS 








Figure 2. Sheet No 


The fractions are subsequently ana 
lyzed for their individual components 
by the methods tabulated in Table 1 


Record of Data on Caleulation 
Sheets 


which data is re 


he 


manner mn 
the 
probably be explained to best advan 


calculation sheets can 
tage by reference to the example m 
Figure | that the 
this example contains neither air 
this case thre 


Assume sample in 
nor 
acid gases In chart 


travel or millimeters pressure corre 


ponding to each fraction is recorded 
by the operator in the air free column 
designated S. If there is a liquid resi 
the material is re 
blank on 
Also to be 


the ap 


due. the volume of 
corded in the appropriate 
the right side of the sheet 
the 


paratus used for the fractionation and 


recorded are number of 


2 of operator's form 


of the water bath in 


bottles are um 


the temperature 


which the receiving 


mer sed 


Results of the analyses of the fra 
tions are recorded by the operator as 
illustrated in Figure 2. Since this form 
is extremely titles, some 
further explanation is probably nee- 
essary. The absorbents for the acid 
vases and those for the constituents of 
the ¢ 
the analyses are made in the sequence 


brief in its 


fraction are only selective if 
numerically noted in the preceding 
table. these two in- 


stances 


Each analysis in 
the 
the analysis of the preceding constit 


is made on residue from 
uent 

In transferring samples from the re 
ceiving bottles to the Orsat apparatus. 
the ap- 
leakage. 


air is sometimes drawn into 


paratus, due to some slight 


Since this has a dilution effect. it must 
the 
Consequently, provisions are made for 


be corrected for in calculations 


results of oxygen determinations and 


for air corrections on each fraction 


requiring unsaturate determinations. 

In the isobutylene determination. 
those letters with subscripts refer to 
the hydrogen chloride section of the 
apparatus. The reference point is the 
point to which the upper level of mer- 
cury must be brought in each burette 
after each operation 

It is common practice to add air to 
the ¢ 
This dilution is 
calculation of the total ¢ 
The chart travel or mm’s pressure re- 
for 


fraction to prevent liquefaction 
corrected for in the 
unsaturates. 
course, 


corded in Figure | is. of 


the undiluted ¢ 

After the fractions have been ana 
lyzed. the transcribed by 
the operator to the sheet illustrated in 


cut. 


results are 


Figure |. Since it was previously spe 
cified that this was an air-free sample, 
the results are recorded in the air-free 
column designated C. 

This completes the data with which 
the clerical employe is provided. Since 
each operation is defined by the equa- 
tion at the top of each column, only 
1 partial explanation of the caleula- 


TABLE 1 
Method of Analysis of Fractions 


SAMPLE Component 


Method of Analysis 





tions should be necessary. 


Caleulation of Chart Travel or 
mm’s Pressure Corresponding 
to Volume of Liquid Residue 


For a gas sample of the type under 
consideration. the chart travel (or 
mm’s pressure) corresponding to the 
measured volume of liquid residue is 
by of the equation 
on the right Sheet | 
(Figure 1). The terms in this equa- 
tion can be best explained by a deriva- 


calculated use 


shown side of 


tion of the equation, whit h is as fol 
lows: 

l residue @ 60 F. & sy 
Wr. of liq 


residue 


a 60} 


ILM) 


The conversion factor represents the 
volume of a constituent as a liquid at 
OO F. 
centimeter of the constituent as a 
at o¢ 


which is equivalent to a cubic 


The volume of the receiving system 
includes that of the 
ing bottles and connecting lines up to 


the shut off valve 


individual recely- 


Pty) 


Pod factor includes manometet 
kor 
the 


travel to pressure 


corrections automatic apparatus 


it includes factor relating chart 


\f 


The result of the liquid residue chart 
travel or mm’s pressure calculation is 
recorded in column S of Sheet | 


If the 
vravities with respect to both air and 


molecular weights specif 


water, cubic feet barrel, and con- 
version factors (liquid volume per 
cubic centimeter of gas) tor each con 
stituent are tabulated for quick refer 
ence, the calculation time can be re 


duced ( onsiderably 


per 


Caleulation for Gas Samples 
Containing Air 

See Figure 4. 

When a sample contains air, it is 
sometimes desirable to calculate the 
air-free In this 
will be separated 


an basis 
the 
fraction, it 
chart travel or mm’s pres 
sure and the percentage of 
the constituents of the ¢ 

Re- 
the 
per 


results on 


Case. since ait 


with the ¢ 
correct the 


is necessary to 


»>400) 


fraction accordingly. 


to Figure 1. assume that 
nitrogen, and 


those shown in the “In 


ferring 
oxvgen. methane 
centages are 
cludes Air” column 

ding au 


—™ Air) 
100 
1Oo 


ROH4 
100 


result is recorded in column 


This 
S and is subsequently used in arriy 
the total chart mms 


on an air-free 


ing at travel or 


pressure hasis 


This result is recorded in column ¢ 
The balance of the calculations ar 


the same as in the previous example 


Calculations for Samples 
Containing Acid Gases 
wo At 


content 


ises, it is desirable 
the 
a sample, 
catalytic 


In some Ci 

termine acid gas 
of 
gas trom 
units. [t is the 
to these 


before charging 


such as the dry 
cracking 
usual practice 
compounds 
to the frac 
equipment This 


to run the 


remove 


tionating 
makes it necessary 
acid gas analysis on a separate 
sample. Consequently the cor 


or 
An 
example of the necessary calculations 
is shown in Figure 5. Assume that the 
inalysis of the total sample showed a 
hvdrow n sulfide content of 6.0 yy reent 
dioxide of 1.0 
icid gas fraction alone 
ul fide MW 


Phese figures 


responding chart travel 


mms pressure must be caleulated 


carbon content 


Of the 


(A) percent ts hydrogen 


and a 
percent 
and 


yee reent ts ¢ arbon di yxicle 


recorded in the “include air” col 


umn. Oxygen, nitrogen, and carbon 
monoxide are also present in this type 
of gas, but it is not customary to make 
air-free basis 


the calculations on an 


Results are therefore recorded as in 


Figure 5. 


} 


tal ¢ irt trave 


ase { rmmsp 
total excluding 


100 % acid we: 


1602 


1 


ithe rence 


ivel mimi | 


}RRO 1692 1X8 


The balance of the calculations are 


the same as for the first example 


Calculations for Liquid Samples 
The chart travel or mm’s pressure 
corresponding to each fraction and 
also the percentage of each constituent 
in a fraction are recorded by the op 
erator in the same manner as described 
However, Sheet 3 
for this purpose. 
are the 
of the liquid 
apparatus number, and the 
temperature of the bath, Both 
the volume and specific gravity should 
be to OO | 
provided for an Engler distillation on 
the sample if this should 


for gas samples. 
(Figure 3) is 


Also to 


spe ifie 


be recorded volume 


and yravity 
residue 
water 


corrected Space ts also 


li) 
he of interest 


The 


constituents is 


the 
by 


of 


calculated 


vias volume 
Various 
use of the equation at the head of col 
his derived 


as follows: 


umn FE. equation was 


liltuent ts 


liquid volume of each con 
the vas 
The 
factor, as was previously 
explained, is’ the of the 
tituent as a liquid at 60 F, which is 


calculated from 


volume and the conversion factor 
conversion 


volume econ 


equivalent to a cubie centimeter of the 
constituent as a gas at 0 ¢ 





ANALYSIS OF A LIQUID SAMPLE 
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Figure 3. Sheet No. 3 of operator's form 


remainder of the calculations 


The 
for a liquid sample should be evident 
from the equations at the top of each 


column 


Correction for Column Hold-U p 

When changed at the 
cut point of a that por 
tion of the shut off 


and the thermocouple level in 


receivers are 
fractionation 
cut between the 
valve 
the column remains behind to become 
the next cut. To for 
the volume of this portion 


should be 


determined. the 


part of correct 


this error 
of the system 
After the volume is 
corresponding chart 
is calculated, taking into ac 


travel or mm’s 
prre ~stire 


count the effect of pressure and tem 


Figure 4, Example showing calculations for converting sample 


to an air-free basis. 


Mam. Chart Travel 


Includes 
Au CoA 
Hes 


Includes 
Aw Free 


Constituent of Fraction 


perature also. The result of this caleu 
lation is added to the first cut and 
subtracted from the second. This cor 
rection is repeated for the several cuts 
of which a sample is composed, Essen- 
tially the effect is to 
amount of the first cut and to reduce 


increase the 


The corrections 
cuts by 


the amount of the last 
are applied to the respective 
before 


calculation sheets 


the operator recording on the 


Correction for Compressibility 

Due to deviations from the perfect 
gas laws, there is a small correction 
that may be applied for compressi- 
bility. At this time the list of the fae- 


tors to be applied for each individual 


Percentage of 
Constituent in 


Fraction Ma. Chart Travel 


Aw Includes 
COL & 
Hes 


Includes free Includes Aw 
Aw ( Aw bree 


hydrocarbon is incomplete. Since the 
correction is so small, it may be neg- 
lected for any but the most accurate 


analvses. 


Limitation 


All of the receiving bottles and con- 


necting lines of any one apparatus 
have heen mad equal in volume. This 
makes it possible to apply one Pod 
factor for each instrument. Should the 
receiving system be composed of 
bottles of various sizes, the calculations 
would necessarily be complicated by a 
different factor for each bottle 

One analysis 
rather than one for each cut 
temperature water baths in which the 
receiving bottles are immersed make it 
possible to eliminate the disadvantage 


of te mperature fluctuations in the re- 


temperature is used 


Constant 


ceive’rs. 


Summary 

By the the illustrated calcu 
lation sheets. it has been possible to 
routine task of 
calculating distilla- 
tion analyses of petroleum gases. In 
that the 
uccurately 


use of 


relieve chemists of the 
low temperature 


addition it has been found 


calculations are made more 
and rapidly If Sheet Is printed on 
the back of both Sheets | and 3, all of 
the data and calculations for a sample 
can be recorded on a single sheet of 
paper. This simplifies both filing and 
checking. and it also eliminates the use 
of scratch papers. which all too often 


are lost 
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Figure 5. Example showing calculations for acid gas content of a 
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Force and moment produced by Coriolis acceleration 


New Flowmeter Measures True Mass Rate 


* Meter can be calibrated without passing fluid through it 


* Has high speed of response 


* Can measure accurate average for pulsating flow 


Y. T. Li and P. A. Lapp, Massachuset! 


IS AN ACUTE demand for 
that can measure the 
fluid that is carried 
past it per unit time Almost all com- 
monly used flowmeters are designed to 
measure the volumetric flow of fluids. 
When mass flow is required, it is neces- 
to know the fluid density, varia- 
tions ot whit h can cause extreme dil 
the ulty \ knowledge ot 
vital in many applications 

When the flow-rate changes rapidly 
with 
to know the 
tllowmeter 


THERE 
an instrument 


actual mass of 


sary 


mass flow is 


lime. it is sometimes important 
instantaneous flow-rate. A 
with insufficient speed of 
response will produce large dynamic 
errors Applications in jet and rocket 
engine research, as well as in the pe 
increasing the 


troleum industry. are 


demand for flowmeters with fast re 
sponse speeds 

This article describes a nes. type ol 
meter that measures mass flow-rate di 
rectly and accurately. The meter pos 
sesses a high speed of response and 
is capable of measuring instantaneous 
How-rates at frequencies up to seve ral 


hundred cyvie les per =e ond In addition 


its output varies linearly with flow-rate. 
thus making possible the measurement 
of the average flow under pulsating 


conditions 


Currently Available Flowmeters 

The constant-area, variable-head 
class of Howmeters, often called head 
meters, are perhaps most widely used 
The orifice, venturi and flow-nozzle 
meters belong to this class. This ty pe 
of flowmeter measures the pressure 
drop across a fixed restriction in the 


How path The 


between flow-rate and pressure drop 


inherent nonlinearity 


seriously restricts the usable range of 
operation, and causes acute difficulties 
in measuring rapidly varying flows 
The inherent nonlinearity of | the 
headmeter is overcome in another class 
of flowmeters which maintain the pres 
sure drop constant across a variable 
restriction in the flow path The area 
of the 
of the flow-rate. 
The output of both these 
flowmeters is highly dependent on the 


restriction is a linear function 
volumetric 
ty pes ofl 


viscosity temperature and compresst 


bility of the fluid, Also, the fluid den 


sity must be known if mass flow is 
required. 

More elaborate volumetric flowme 
ters measure the speed of a flow-actu 
ated turbine or positive displace ement 
motor. Again, the fluid density is re 
quired to obtain mass flow. 

One type of mass-rate flowmeter has 
heen designed which utilizes the Mag 
nus principle: Two 


in the fluid stream by 


passages are 
formed intro 
ducing a cylinder in the middle of the 
stream, rotating at constant speed 
about an axis perpendicular to the 
thus di 
vided into two equal passages formed 
and wall of the 
It can be shown 
that 


the pressure difference between these 


flow direction The flow is 
between the cylinder 
instrument chamber 


dssuming several ideal conditions. 


two flow passages is a linear measure 
flow 
operating conditions deviate consider 
ideal 
meter requires careful cali 
knowledge of 
properties of the fluid 


of mass Unfortunately. actual 
ably from the 
that the 


bration 


assumptions, so 


and certain 
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Figure 2. lmpeller-type mass rate flowmeter 
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Figure 3. Flow-sensing elements: (a) T tube, (b) Y tube, (c) guide vanes 


The total force acting on the wall of 
the tube, in a direction perpendicular 
radii r, and 


Consequently, currently available 


flowmeters leave much to be desired 


if mass flow is to be measured efli to its axis, between the 


ciently, with sufficient speed ot re 


“prorse 


Principle of Operation 
The true-mass-rate flowmeter meas 
ures the moment required to apply a 
acceleration to the = fluid 
Figure |. the fluid is 
through a 


{ oriolis 
stream As in 
uniformly 
each fluid par Mass fl ate 


assumed to flow 
straight rotating tube: 


ticle moves parallel to the others and 
The net moment acting on the tube 


about © movin: 
fluid is: 


rotates at a constant angular velocity w 
intersecting produced by the 


The fluid 


ind is subye t 


ibout an axis through O 


the tube axis at right angles 
moves with a velocity \ 
to a uniform Coriolis acceleration given 


Thus both the and moment 


acting on the tube are linear functions 
of the mass flow-rate through the tube 


force 


which serves as the flow-sensinge ele- 
ment 

It can be shown that Equation (3) 
is independent of the shape of the 
flow-sensing element and the nature of 
the Huid and flow pattern within the 
element It is 
sure that the entrance and exit veloci 
ties of the fluid be radial with respect 
to the rotating element 
The fluid entering and leaving the ele 
tangential 


only necessary to en 


flow-sensing 


have no 
i.e. the en- 


ment will then 


component of velocity. 


trance and exit flow velocity vectors 
both pass through the axis of rotation 
Q. Under this condition, no additional 
will tangential 


velocity ¢ omponents 


moment exist due to 

One practical arrangement utilizing 
this principle consists of an impeller 
connected by a torque tube to a hous 


| he hous 


ing is rotated at constant speed (veal 


ing. as shown in Figure 2. 


ing and motor not shown) and is con 
flow 


rotary 


nected to the stationary passage 


at both ends by suitable seals." 
Attached to the impeller 
vanes which provide radial inlet and 


outlet fluid velocities. The Coriolis mo 


are suide 


ment is transmitted by the impeller 
euide vanes to the torque tube which 
elastically deflects with respect to the 
housing. The elastic deflection of the 
torque tube, which may be measured 
strain-gauge or similar 


with a wire 


device. I= a linear measure ot the 
Coriolis moment. and hence the mass 
flow-rate. 

The torque required to rotate the 
fluid is recovered in the impeller guide 
vanes. so that the driving motor need 
supply only the torque necessary to 
overcome bearing and seal friction and 
windage. The output signal is inde 
pendent of this frictional torque. This 
device can be used bi-directionally 
since reversed torque results from re- 
versed The 
termined by the motor speed 

Several experimental models have 
tested with ex 


Is de = rile d 


How scale factor is de 


heen constructed and 
cellent results. One 


in this article 


later 


The Flow-Sensing Element 


The How-sensing element must im 


part a known velocity change to the 
fluid. by diverting it in a radial direc 
tion from the axis of rotation. It must 
also possess a small polar moment of 
inertia about the axis of rotation. be 
compact and simple in’ construction 
and produce a minimum of pressure 
drop in the fluid stream 
The impeller-type just described 
possesses a rather large polar moment 
of inertia. A simple T tube. shown in 


Figure 3a. has a comparatively smaller 





polar moment of inertia, simple con- 
struction, and is more compact, The 
pressure drop associated with the 
sharp bends can be reduced by using 
a Y tube. shown in Figure 3b. Guide 
vanes, as shown in Figure 3c, should 
be used if there is danger of tangential 
fluid velocity with respect to the flow- 
sensing element; this particularly ap- 
plies in the case of short. wide tubes. 
Since r,; is usually much smaller than 
r.. guide vanes are normally used only 
for the outlet flow. An error of 10 
in the exit angle, from purely radial 
flow 
flow measurement error for the model 


produces only a 2 to 3 percent 


herein described 

The speed of response of the flow 
the natural 
frequency of the flow-sensing element 
For the 1 


ral frequency can he shown to be: 


meter varies directly as 


tube of Figure 5a. the natu 


\ 


Consequently for a high speed ol 
the angular and flow veloci 
ties should be high. and the deflection 
of the force-sensing element should be 
is possible. The latter re 
best fulfilled 


transducers, 


response 


as small 
quirement ts using 
mechano-electris where 
d,.. need never exceed 0.001 inch, 
The natural frequency of the flow 
meter to be described is approximately 


OAM) cps 


Description of Experimental 
Model 
The mode | herein desc ribed was con 
structed to test the theory and supply 
It has 
rotating at 


information for future designs 
a five-inch diameter rotor, 


1800 rpm, with a flow capacity of 5 
to 10 gpm of water. The flowmeter is 
shown in bigures | and >. 

The flow-sensing element consists of 
a T tube enclosed in a heavy, rectan- 
gular housing, similar to a sector of 
the impeller-type previously described. 
The shaft 


are precision-bored cast-iron bushings 
per- 


rotary seals and bearings 


with just sufficient clearance to 


mit ease in rotation. 


The construction of the force-sens 
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Figure 4. Schematic section of model flowmeter 


A 


Figure 5. The new flowmeter 


Phe 


tube are 


ing element is shown in Figure 6 
the flow sensing 


roc ker 


strain-gage 


strains in 
transmitted by a arm to un 


bonded 


mounted in a container external to the 


wires. which are 
uid being metered. The insulator pins 


are rigidly connected to the housing 
measure 
relative deflections of the 
tube. A flexible 
phragm supports the rocker arm = to 
attached 


cap 


so that the strain-gage wires 
the flow 


sensing small dia 
whi h damping 


The 


sule is filled with a viscous fluid which 


Vanes are 


complete strain-measuring 
provides damping. protection of | the 
strain-gage wires from corrosion, and 
aids in dissipating heat generated by 


the measuring current. 


pany Pu 


Iwo such strain-measuring capsules 
symmetrically on the 
The 
mechanical symmetry of 


make the 


insensitive to 


are mounted 


flow-sensing element electrical 


and the in 


strument strain-gage bridge 


quite internal pressure 


changes. The meter is stable. compact 
and rugged: tests have shown that the 
unaffected by 


sure and temperature Variations 


output is almost pres 


Flowmeter Performance 
Stat The static 
sitivity of the flowmeter depends on 
The 


torque 


Performance sen 


two tactors relation between 


generated and mass flow. and 
the relation between electrical output 
and generated torque, The former de 


pends on the geometry and rotational 


12] 








INSULATOR 
PINS 


UNBONDED 
STRAIN 
GAUGE WIRES 





DAMPING VANES 


ROCKER 


DIAPHRAGM 


DAMPING FLUID 








Figure 6. Force-sensing element used on model flowmeter 


THEORE TICA 

@ EXPERIMENTA 
Sowt + 084 
WMETER PEET 
RAT be 
DE RADIU' R 


NTAKE 


ouTs 
' 


OO 2x 400 


OUTPUT OF STRAIN- GAUGE FORCE - SENSING 


speed and should be constant for any 
Phe 


usin an 


particular meter latter can be 
artificially 
thus be 


known 


The isured pro 


duced torque. The meter can 
calibrated 


fluid through it 


without passing a 


Theoretical and experimental static 
calibrations are presented in Figure 7 
that the 


which verify meter output in 


creases linearly with mass flow. Other 
tests have proved that this calibration 
is inde pe ndent of thuid density and vis 


The could be 


equally well with eases: however 


used 
this 
for 


cosity mstrument 


particular model was designed 


liquid flow 
I he 


flowmeter 


Perlormance dy 


Dynami 


namic pe rtormance of 


t 


CALIBRATION 


Figure 7. Flowmeter 

calibrations for 

steady-flow condi 
tions 


was tested by attempting to apply a 
The results 
the 
O00 


sudden rise in mass flow. 


indicated a close agreement with 


natural frequency of 
tested 


pulsations were 


predicted 
eps. The 


flows in which strong 


meter was also with 
supe rimposed on a steady component 
Linder usually 
desired to measure only the tru 
The 
meter output, in this circumstance, in 
for 


these conditions. it is 


*avel 


ive flow average value of the 


less than 2 


dicated 
flows with large-amplitude pulsations 


percent error 


using frequen ies as high as LOO < ps 
Current Development 
Mass rate 
high pressure applications, must trans- 
nit the 


llowmeters. for use in 


Coriolis force. generated in 


side the flow-sensing element. to an 
external transducer. A force-transmit- 
ting device has been developed which 
serves to separate the signal element 
from direct contact with the fluid. and 
transmits the small Coriolis force in- 
dependently of fluid pressure. 

This device makes possible a mass- 
rate flowmeter capable of measuring 
fluid at 3000 psi over a temperature 
range from —65 to 250 F.. with a nat- 
ural frequency of 600 cps. Another 
flowmeter is being designed to measure 
the How of a steam and coal powder 
mixture. in a one-to-one ratio, in an 
eight-inch diameter pipe. 
,O.000) pounds per hour 


at a rate ot 

Development is also being directed 
toward the design of improved rotary 
withstand higher 


seals to pressures 


with lower friction 


Conclusions 
in this 
the 


true-mass flow linearly and independ 


flowmeter described 


Phe 
article is capable of measuring 
ent of pressure. viscosity. density and 
The fluid 
mogeneous; multi-phase fluids or mix 
liquids and solids may be 
The meter 


temperature may be inho 
tures of 
measured with equal ease 
is bi-directional and may operate over 
range of flow-rates due to its 


Calibration 


aw ide 


linearity may be made 


without passing known flows through 


the meter. and this calibration is valid 
for any fluid that is capable of pass 
ing through the instrument. The scale 
shifted 
changing the 
introduces only a 
small the fluid 


stream. has a very high speed of re 


factor is easily over a wide 


range by rotational 
The 


pressure 


speed meter 


drop in 


sponse and is capable of indicating an 
accurate average for pulsating flows. 

The output of the Howmeter is elec 
but could be 


trical in form at present 
signal 


a pneumatic of mechanical 
with some loss in speed of response. 


The thus an- 


sVwerts 


mass-rate flowmeter 


the 
capable of measuring true-mass flow 
the design and 


demand for an instrument 
Future development in 
use of this instrument is predicted to 
cover even broader ranges of applica 


tion than are herein presented 
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Methy! sicoho! ,( CHyOn) 
Formeidenyde (HCHO) 


Methy! eiconot 
Formaidenyde 
Aceteiderhyde 

Acetic Ocrd ,( CHyCOOM) 
Methy! aicone) Propy! olconols 
Formoidenyée Acetone 

AcetaldenySe (CHyCHO) Buty! eiconots , ( CytgOn) 
o> Propy! sicohe! (CH yCmaCrH2 0M) 

tsoprapy! slcohol (CH yCHOWCH y) 

Propronaidenyde (CH yCH2CHO) PARAFFIN Forme ccid (HCOOH) 
Acetone ,(CHy0CHs) wax eo Acetrc ocd 


METHANE @ 


BUTANE @ 


sotureted ocids 


STRAIGHT CHAIN HIGH unsaturoted acids 
MOLECULAR WEIGHT etconets 


hetones 


Table 1. Oxidation of paraffin hydrocarbons. Principal oxygenated 
products 


Understanding the Chemistry of 





@——4 maleic acid and anhydride 
@——4 pheno! and acetone 


BENZENE 
CUMENE 


benzaldehyde 
TOLUENE 

benzoic acid 
o-XYLENE 
NAPHTHALENE phthalic anhydride 


@——{ 'erephthalic acid 


p-XYLENE 


Table 2. Oxidation of aromatic hydrocarbons from petroleum 


... Petrochemical Reactions 


Ill. Non-Hydrocarbon constituents of petroleum oxygen compounds 


» IV. Oxidation of Hydrocarbons 


V. Chlorination of paraffin and aromatic hydrocarbons 


Lewis F. Hatch, 


A 


THERE ARE relatively few reactions which may be 
used commercially for the utilization of hydrocarbons and 
this is especially true of the paraffins and naphthenes. 
The aromatic hydrocarbons are both more reactive and 
amenable to more different types of reactions, while the 
olefins and acetylenes are in a ciass by themselves and 
will be discussed at length in subsequent articles. 

The “big six” of reactions in respect to commercial 
application with hydrocarbons, other than olefins and 
acetvlenes. are cracking, dehydrogenation. oxidation. chlo- 
rination, nitration and. with aromatic hydroc arbons, sul 
fonation. Only the last four types of reactions will be 
discussed hecause they produce, directly. end lst chemi- 
cals for the chemical industry. 

The most promising of these reactions is the direct pro 
duction of organic oxygenated compounds ‘alcohols 
aldehydes. ketone 
tion of paraffinic, 
this coverage omits for the present the important recent 


s. acids and acid anhydrides) by oxida 


naphthenic and aromatic hydrocarbons 


developments in the field of partial oxidation of paraffins 
to produce svnthesis gas (CO H.) and acetylene 

The oxidation of paraffin hydrocarbons can be carried 
out in either the vapor phase or liquid phase (for the 
higher molecular weight ones). using either oxvgen or air 
The vapor phase oxidation of liquefied petroleum gases 
(LPG) presents three rather serious technical problems. 
The first proble m is to operate outside of the explosive 
limits of the hvdrocarbon-air mixture. This is done by 
using a large excess either of the hydrocarbon or of au 
If an excess of air is used. the problem of recovering the 
formaldehyde and 


more volatile oxidation products (e.g 


acetaldehyde ) becomes serious. When an excess of hydro- 
carbon is used, the conversion is low with the problems of 
the recovery of products and the reevcle of hydrocarbon 
a limiting factor. 

The second problem is as old as organic chemistry——the 
multiplicity of products one may get from seemingly sim 
ple reactions. The oxidation of paraffin hydrocarbons is 
especially fruitful in respect to different products (Table 
1), all of which must be separated and then marketed in 
the same ratio in which they are produced, Fortunately, all 
of the oxidation products of the lower molecular weight 
hvdrocarbans have long been established in the chemical 
field. 

The third drawback to oxidation is the loss of hydrocar 
bon in the form of carbon monoxide and carbon dioxide 


® Several reaction theories have been advanced to 
account for the various compounds formed during air 
oxidation of hydrocarbons. The current reaction mecha 
nism proposes the initial formation of a free hydrocarbon 
radical (Reaction 1) which in turn reacts with an oxygen 
molecule to form a hydrocarbon pe roxide radical 


(Reaction IT) 


I CH,CH.CH ( > CH.CHCH 


I] CH,CHCH () > CH,CHCH 


There is still some disagreement as to what happens 
next. Most experts believe that the hydrocarbon peroxy 
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radical picks up a hydrogen atom from a hydrocarbon 
molecule to become a relatively stable hydrocarbon pe- 
roxide with the simultaneous formation of a hydrocarbon 
radical (Reaction III) reaction chain 
(Reaction I]) 


to continue the 


The hydrocarbon and/or the hydrocarbon 
peroxy radical may break in any one of a number of ways 


F or exam- 


jn roxide 


to give the various products of the oxidation 
ile, the production of acetaldehyde and methyl alcohol 
I | 

from the propyl peroxy radical can be accounted for by 


the following two reactions 


* (HCHO CH)" 


CH,)* CH.OH 


The formation of the propyl radical permits the reaction 
to continue by wav of Reaction Il. The decomposition of 
the hydrocarbon peroxide would have produced the alde 
hyde and aleohol directly with the chain continuing step 
bee ing the formation of the peroxide (Reaction IID) 

CH.CH 
H >» CH,CHO CH,OH 
() ()—H 


Phe te mperature at which the oxidation takes place ce 
termines the nature of the products. With propane, the 
onset of reaction is about 250 C. with the production of 
the maximum amount of the desired oxygenated products 
At a temperature of about 500 C., the principal products 


are propylene and hydrogen peroxide radical 


CH Hit),* 


Higher temperatures give mainly ethylene and methane: 
above BOO ¢ 
and hydrogen 
of the products at a given temperature or permits the ob- 
products at a higher temperature 


. the prim ipal products are acetylene, carbon 
An increase in pressure changes the nature 


taining of the same 
Pressure also increases the rate of reaction, thus shorten- 
ing the residence time in the reactor 

There appears to be no heterogeneous catalysts which 
are valuable in producing a specific compound. The use 
of hydrogen bromide (HBr) 
(Shell Chemical Company) is reported to give up to a 
. USING 


as a homogeneous catalyst 


66 percent vield of acetone from propane at 150° ¢ 


oxveen 


® Oxidation processes make up a big business. 
Both promane and butane are commercially oxidized by 
Celanese Corporation of America. The hydrocarbons are 
separately oxidized by air at 350 to 400 C., under a pres 
sure of LOO psig with a 10 percent conversion per pass 


The various products of these oxidations are given in 
Fable | Propane does not vield acetic acid directly, but 
it is reported that acetic acid is obtained directly by the 
oxidation of butane at the Pampas, Texas. plant of Cela 
nese. The pioneering work of Celanese in the field of hy 
drocarbon oxidation was undertaken with the object of 
obtaining acetic acid to use in the production of cellulose 
wetate (Celanese). The bulk of the acetic acid production 
still comes from the oxidation of acetaldehyde 

Cities Service Oil Company uses natural gas as its raw 
material for oxidation in a one pass process which oxi 


dizes all of the hydrocarbons prese nt except methane The 


}.1 


usual oxidation products are separated, and the methane 
is returned to the line, freed from higher molecular weight 
hydrocarbons. They claim the use of a catalyst in their 
oxidation. 

In 1952 there were about 2 million barrels of propane 
and butane oxidized, and the estimated quantity for 1955 
is 3 million. Butane is the preferred raw material, for it 
can be directly oxidized to acetic acid and there are also 
produced butyl alcohols which are high profit chemicals. 
n-butanol, for example, sells for about $0.15 per pound 
and has the following use distribution: 


16 


Dibutyl phthalate (a plasticiser) 10 
| | 


Butyl acetate 
I 


acquer,rs 


(other plasticisers 4 


Butylated urea and melamir resins 101 
16 


Other chemical uses 
1] Y ney 


Misce ancous uses 


At present Carbide and Carbon Chemicals Company, and 
Tennessee Eastman are the chief producers of synthetic 
n-butanol. Acetaldehyde is their starting material 

The competitive position of the oxidation of paraffin 
hydrocarbons lies in its ability to produce oxygenated 
compounds directly while processes involving olefins usu- 
ally require two or more separate steps. Oxidation will 
also produce oxygenated compounds not obtainable from 
olefins (e g. propionaldehyde. n-propyl alcohol. n-butanol ). 


© The liquid phase oxidation of paraffin wax 
is of industrial importance, though not potentially as valu- 
able as the oxidation of LPG. The oxidation is catalyti- 
cally carried out using air at relatively low temperatures 
(100-150 C.) and under pressures up to 20 atms. The 
products (Table 1) are not as varied as might be expected, 
the main ones being high molecular weight acids which 
are used to make SOaps. If alcohols are desired. weak acids 
are added to esterify the alcohols as formed, thus inhibit- 
ing their further oxidation. 

Cyclohexane is the only naphthene of importance which 
is commercially oxidized. The oxidation is a two-step 
process with the first step being a liquid phase air oxida- 
tion using a cobalt acetate catalyst to give a mixture of 
cve lohexanol and cve lohexanone (kh \ ' 


For further air oxidation, it is necessary to separate the 
alcohol from the ketone and oxidize it se parate lv to the 
ketone. The combined ketones 
vapor phase to adepic acid. 


are then oxidized in the 


» HOOCCH,CH.CH.CH.COOH 


Nitric acid oxidation is also used and has the advantage 
of direct oxidation of the aleohol-ketone mixture to adepic 
acid The stable evclohexy| peroxide intermediate from the 
initial air oxidation of evelohexane may be separated and 
directly oxidized to ade pic acid by nitrie acid. Ade pie ae id 
is used in the production of nylon 


@ The oxidation of aromatic hydrocarbons (ifler- 





materially from that of paraffin hydrocarbons. The oxida- 
tion is usually carried out at higher temperatures and in 
the presence of a catalyst. Another important difference 
is that usually only one organic compound is produced. 
Benzene, for example, is oxidized at 400 to 450 C. over a 
vanadium pentoxide catalyst to give a 50 to 60 percent 
yield of maleic anhydride and maleic acid. 


A CHCOOH 
V4 


W CH¢ O CHCOOH 


This is an exothermal reaction and maintains itself when 
once started 
time of 0.1 seconds. Both maleic acid and maleic anhy- 
dride are used in the manufacture of plastics. 

The oxidation of cumene is similar to the oxidation of 
a paraffin hydrocarbon because of the formation of cu- 


Atmospheric pressure is used and a contact 


mene peroxide. The peroxide is catalytically split to 


phenol and acetone. 


CH,CHCH 


CH,CCH 


Phe oxidation of cumene is becoming an important method 
for the production of phenol. The cumene is obtained by 
the alkylation of benzene with propylene. This same oxi- 
dation cleavage process is being used by Hercules Powder 
and Distillers 
p-eresol, resorcinol, hydroquinone and other phenols. 
The oxidation of toluene would appear to offer an at- 


Company, Ltd.. for the production of 


tractive method for the preparation of benzoic acid 


COMH 


The oxidation of a side-chain on a benzene ring is a 
standard method for the production of compounds with a 
COOH) attached to the ring. In this 
case. however, benzoic acid is actually obtained by the de 


carboxyl group | 


carboxylation of phthalic anhydride. 


COOH 





Benzoic acid is used in the preparation of dyestuffs, 
pharmaceuticals. toilet prepara- 
Its sodium salt is that which is present in foods 
lO of one 


resins. perfume bases. 
tions, ete 
as a preservative in amounts “not more than | 
percent * 

Benzoi acid formerly Was made by the hydrolysis of 
henzotrichloride; but this process is at a competitive dis 
advantage, because the final product is usually contami- 
nated by chlorine containing compounds which make it 


unsuitable for use in perfumery. 


rut ul Seine rm pany I il fl 1 
1 Gulf Publishing Company Publicatios 


Benzaldehyde is prepared by either liquid phase exida- 
tion (using manganese dioxide and sulfuric acid) or 
catalytic vapor phase oxidation of toluene. 


CHO 


catalyst a 
—_— LI L HO 
vield) \ / 





(30-50% 


Che former method is the more costly but yields a puret 
product (less benzoic acid) and is readily adaptable to 
small scale manufacture. A recent competitive method is 
the condensation of carbon monoxide and benzene under 
pressure. Benzaldehyde is used in the preparation of dyes, 
flavors, foods, drugs, cosmetics, pharmaceuticals and 
miticides. 

The oxidation of dialkylated benzene leads to the for 
mation of two carboxyl groups attached to the benzene 
ring. Two of these dicarboxylic acids are of considerable 
importance: phthalic acid (and its anhydride) and tere 


phthalic acid. 


§ pncee 


\ J_COOH 


XN 


Phthalic acid COOH 


nhvdride 
‘ , Perephthahe acid 


Phthalic acid is of limited importance, but its anhy- 
dride, phthalic anhydride, is one of the fundamental raw 
materials in the production of alkyd resins and of plasti 
cizers for vinyl and nitrocellulose resins. Phthalic anhy- 
dride is produced by the direct oxidation of naphthalene 


and ortho-xylene 


Both of these raw materials are obtainable from petro 
leum, but at present naphthalene, from which 90 percent 
of the phthalic anhydride is produced, comes almost en 
tirely from coal tar. The o-xvlene is derived almost wholly 
from petroleum 

Terephthalic acid is urgently needed as a raw material 
for the production of dacron and terylene textile fibers 
The only compound of importance for its synthesis is 
para-xylene. The outstanding producer of p-xylene is 
Standard Oil Company of California. It erected the first 
commercial plant for the separation of p-xylene from 
petroleum raw materials at its Richmond, Calif 
early in 1950. They are building their second plant at 
Humble Oil & Refining Co. and two 


refinery 


kl Segundo refiners 


other producers are erecting plants or have them in the 


planning stage 

The very important recent developments inthe tech- 
nology of the production of the phthali acids, along with 
economic considerations, has been the subject of two ex- 
cellent papers by Peter i Sherwood in the March and 
{pril, 1953, issue of the Petroleum Refiner. 
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Cataloged and ready for exposure, the film holders are placed 


on the outside of the reactor 


>» 


. 


+> 


ry a ae 


2 Next, catalog numbers on the film are checked before processing 


The film is developed in the mobile lab in the background 


Reactor Inspected By Isotopes 


THE LARGEST singel 
collection of isotopes in 
the United States 76.000 millicuries 
of tridium 192— was 


at the astern States 


industrial 
radioactive 
used to Inspect 
Petro 
in Houston It 


that ise 


a reactor 
rehinery 
lirst 
were Use d to look for hydrogen blist rs 
im the 
The Iridium 192 


capsules each only 


leum Company 


was also the Linn Hopes 


steel of a rehnery reactor unit 
charge was in the 
form of tive 
inch in length 


The reactor under inspection was 20 


12 


feet high and 5! feet in diameter 
The walls 
five inches of and a ly-inch 
thick chrome steel linet The 
accomplished nm i single 


took 8&8 hours 


were 2°. inch steel plu 
concrete 
job was 


shot and 


Film Carefully Oriented 
First, the crew taped film sheets all 
iround the tank | ich 
and cataloged as 
to its exact position on the tank Phen 


the Lridiun 192 charge was loaded 


stee! film was 


carefully oriented 


into a special camera and lowered on 
cable into the After 
exposure, the films were removed and 


a steel reactor 


developed Kach film was interpreted 


by an expert 


Protective Devices Essential 
k ac h 


was protected by a 


man working on the project 
docimetet a de- 
vice which measures the amount of 
radiation to which a man has been ex- 
posed Phe handled in 
le ad shie ld handlers 


from the radioactive rays 


Isotopes are 


castles” which 





Figure | 


Electrical problems in 





Infrared gas analyzer—internal view 


Figure 2. Infrared gas analyzer, single beam 
type, in explosion-proof housing 


Petrochemical Process Control 


These are valuable tips on frequency response techniques, explosion-proofing, 


maintenance and fast-acting control. 


D. J. Pompeo, 


AMONG THI 


economical production of top quality 


requirements for the 


product is the precise control ol prog 
While the control of 


variables as 


@ss variables 


such temperature pres 


sure. level and flow is sufficient in 
this is not the case 
Thus 
control instruments are 
field These 


continuously analyze for a particular 


certain operations 
i! modern lar rt scale processes 
new types ol 
enterin the instruments 


component or impurity in a plant 


stream or continuously measure i 


physical property which is an index 
of the product 
The new process controls ure 


fed from the 


of the quality 
justi 


standpoint of better 


plant operation because (1) periodic 
checks in the control laboratory which 


introduce delays in the measurement 


of product quality are eliminated and 


(2) continuous analyses made on the 


spol enable immediate corrective ae 


tion to be 


maintain product qu ility 


applied to the process to 

Operations may be based on meas 
urements either in liquids or gases of 
dic lectrue 


properties. paramagnetism 


refractive index. light absorption fin 


iltraviolet visible or infrared). x-ray‘ 


viscosity dependin 
on the physical property best suited 


for the Most ol 


these basically elec 


ibsorption and 
analysis required, 
instruments are 
operate { 


trical and or electronically 


ind permit connecting quality eriteria 


back into the control system 

As examples of quality control, the 
blending of a fuel oil 
stock the ¢ 


eries is being accurately controlled by 


with cutter 


in one of ilifornia refin 


a measurement of viscosity Use of 
this equipment eflects considerabl 
stock by 


blending 


savings in cutter closer cor 
trol of the 


chemical plant uses dielectric constant 


operation \ 


measurement for continuously mea 
product 
i distillation 


Spec ification 


uring the water content of 


acetone as it comes from 


column. to produce a 


‘rade material and infrared gas anal- 











or 
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Figure 3 


measurement of 
u feed stock 


for manutacture of isopropy| alcohol 


ysis for continuous 


the propylene content of 


Explosion Proofing 
The increasing use of electrical typ 


ol process control equipment in re 


fineries and chemical plants bring to 
the fore problems connected with (a) 
the design of explosion proot equip 
ment for use in hazardous atmosphetr 
und (bh) the design of equipment for 
ease of maintenance 

Iwo methods are in use for mini 
mizing the hazards connected with the 
installation of electrical equipment in 
explosive atmospheres ; one method 
is to place equipment in an air tight 
ounces of 


bax pre surized with a few 


inert gas to prevent the 
filled with an explosive mixture 
installed 
to inactivate the equipment when re 
necessary. The other method 
established for 
gear and related equipment is to in 


Pressure cutout devices are 


which is well switch 


stall electronic components in explo 


proot boxes which meet under 


sion 
writers specifications for Class | 
Croup 1) equipment Because of the 


heat evolved by transformers, vacuum 


MAINTENANCE / OPERATION 


Instrumentation 


tubes and resistors the plac ing of com- 


ponents in an explosion proof box 
increases difficulties of heat dissipa 
tion with attendant problems of cit 
Hence it follows that 


components such as resistors and con 


cuit instability 


densers must be of high quality to im- 
stability such 


applic ation 


part requirements for 
The development of tran 
sistors' which are compact. ‘rugged 
need no warm-up, require little power 
and have no filament to burn out may 
well he to the difficulties 


of heat dissipation. However, this will 


one atliswer 


require redesign of circuits to replace 
tube 
nents. Since transistors do not heat up 


certain of the vacuum compo 
like vacuum tubes. equipment can be 
constructed more compactly requiring 
less air space for heat dissipation. 
Figure | shows a photograph of an 
infrared gas analyzer of the first tvpe 
having a pressurized cabinet holding 


electrical components. and for com 
parison Figure 2 shows a similar in 
frared instrument completely enclosed 
in an explosion proof box with cover 


re moved 


Maintenance 


One of the important factors in the 
application of process control equip 
this be of the 
matic or electrical type is the question 
well be that 


ment whether penu- 


of maintenance. It may 


used on a petrochemical process for recovery of pure benzene 


would 


repair and maintenance costs 


materially reduce economic 
justification for continued use of con- 
Efforts are 


made by design engineers of both in- 


trol equipment therefore 
strument companies and of industrial 


research organizations to produce 


equipment having long life and to 
make possible quick and easy repair. 
Trends seem to be in the use of pack 
whit h can he easily re 
suitable 


units 


aged units 
time 
taken 


time 


moved for repair at a 


replaced with 
stock. This 
processes are off 
Further. the 
type of electrical proces: 


and new 


from minimizes the 
automatic control 
maintenance of new 
control in 
struments require specially trained 
personnel to properly handle 


The use of 


rec ording 


repair 


of the equipment record- 


ing colorimeters. refrac- 


tometers and recording infrared ana- 


lvzers, requires that instrument repal 
men have a basic knowledge of optics 


in addition to electronic circuitry 


Petrochemical Processes 


Process controls for a typical petro 


chemical plant for recovering 99.5 
percent pure nitration erade benzene 


are shown schematically in Figure 3 


The process involves three steps: (1) 
prefractionation of the petroleum stoc k 
to prepare a concentrate fraction con 
(2) dis 


taining the aromatic benzene: 
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Figure 4. Pneumatic control circuit 


tillation of the fraction in the presence 
of a high-boiling solvent such as phe 
nol, followed by stripping of the ben 
zene from the solvent: and (3) a mild 
treating step such as a caustic and 
water wash to meet the stringent color 
test 1000 barrels per 
stream 99.5 percent pure 
benzene requires the handling of 2214 


barrels per stream day of a naphtha 


, 
Recovery ot 
day of a 


containing 45.9 percent benzene. The 
utilities required per barrel of ben 
fuel. 1.1 millions 
6.3 kwh: 
Approx 


zene are as follows: 
of Btu 


ing water 


electric power, cool 


100 illons 


mately 13 electric motors having a 


total of SIL hp are 


the various |? 


used for driving 


Imps the largest being 


respectively It 


ff 155 and 90 hp for cireulatin 
ind hot oil 
hat each of thes pumy 


sta d by ‘ juipment which 


are automatically started in the event 
of a power failure or because of a de 
fective motor. A power failure, while 
not too frequent, can be disastrous to 
a processing plant when it happens 
In certain plants it is necessary lo pro 
vide stand-by electric generating equip 
ment to handle sue h emereencies par 
ticularly where steam operated pumps 
have not been installed because of 
economir 

In controlling the 


mstruments are 


reasons 
ibove proces 


flow 


control 


recorders. LO tlow recorder 
level 
recorder controller 
and 7 temperature 

ol the ( 


lers. & ontrollers. | pressure 


1 Oxy ‘ert ree irdet 
recorder control 
Instrument except 
items are of the prrveuirmatye 
temperature recorder cor 
of tlhe ectro) pneumatic 
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Figure 6. Equipment for obtaining frequency response data of pneumatic position servo 


Figure 5. Electro-pneumatic control circuit 


trically. the sensing element being a 


thermocouple or resistance thermome 
ter. The control valve is operated from 
a pneumatic signal initiated by the 


recorder through a pneumatic control 


mechanism which variable 
vain. rate and integral control adjust 


ments 


embodies 


Fast Acting Controls 

As demand for products increases 
production must keep step to satisty 
Under 
ess control systems must operate with 
out delay 


the needs uch conditions pro 
and faster control functions 
ire required lw joe rmit smooth opera 
Pheumatic 
illy bei improved in the 
of decreasis delay 


' 


tron s\stems are continu 


direction 
times ina control 
em. In some 
ly must be placed ata 
considerable di 


corder controller producing the 


processes the control 
ilve reve il 
tance from the ore 
pneu 


the valve The 


controller to 


rrycathe I i to operate 
om. the 
ntrodiues inet ired 
valve operation bor 
Bradner has shown that a 


WM) feet lone 


ey imple 
ineh copper tile line 

| 
| vi t transmission law of 7 sec 
ond ‘ pre ure build-up to Uo per 
il ; tit il The ‘ mea 


vere 


lirement 


made itl in infinite ¢ ipacity 


terminatin hel 
‘ i” } iti hve eat iddered I vd 
ended. While it not the intention to 
discuss transmi m lage 
ullicrent 
measurements of lage 


pecified condition 


urce system and a 
| | i 


lo port oul 


pil rt 


acu of 
iit ind on the 


erminating the line 








multi-channel recorder in place of an 
oscilloscope. 


Strain gage type pressure pickups 





are normally used with pneumatic de- 
vices and linear potentiometers for 
mechanical motion. The recorders have 
a flat frequency response up to ap 








proximately 25 cycles per second 











This frequency spectra is found to be 
quite adequate for most types of proc 
ess control systems. Chart speeds are 
adjustable from 0.25 to 50 mm. pet 





second. The frequency range of the 























sine wave generator is continuously 
adjustable from one cycle per 50 min 
utes to 20 evcles per sec ond Adjust 


ments are also provided for ampli 
tude and d.c. level 
Frequency response curves shown 


in Figure 7. were obtained by using 
the above described equipment on two 
commercial types of pneumatic posi 
tion servos, which are used to position 
power drives in process control sys 
tems. Amplitude ratios in decibels and 
phase lag in angular degrees are plot 
ted against frequency in eye les per 
second on a log scale The two sys 
tems were tested on the same power 
drive The (A) servo proved to be 
hetter than (B) since it introduces 





less phase shift in the control loop 





























ind it ji capable of following faster 
chan ts While { \) " more stable 


within itself (B) could beeome un 


F 7 >que ‘ 0 C ( \ 
igure Amplitude-phase vs. frequency curves for two position servo stable by introducing friction in the 


's) l 


Frequency It 


power drive which is common in 


Therefore transmission la in certam of this control cireuit are: high speed vctual practice. When friction was in 
practical cases may be higher or lowe of transmission and signals can be troduced at the power drive the fre 
than seven seconds, Figure 4 shows in transmitted over lone distances. Dis quency response tests of servo B 
i schematic form a pneumatic control vivantages are that need for explosion showed that the phase angle increased 
circuit. Advantages of such a control proof equipment makes installed cost to the 180° point at a lower frequency 
circuit are low initial cost. ease of high and conduit installation is more than the zero db un point on the 
maintenance dependability no expensive than pneumatic tubing mplitude ratio curve. This created a 
condition ol nstalble ction within 


Frequency Response Techniques the svstem. From this information it 


Vas po ilvle ley se lect the most desira 


explosion hazard, Disadvantages are 
slow speed of POEs Prorise requires in 
trument air suppl ystem. and ori Because control instruments at 
hees have a tendency to plug because more than ever being considered a ble of the two types of position servos 
of dirty ait part of the process a knowledge of ler a particular application 

lo minimize transmission lags and dynamic characteristics of the instru 
for controlling fast processes it is felt ments and the related control svstem warrutetmermannt 
by many authorities that important is of importance for obtaining opti 
vdvances will be made by the adapta mum control. Techniques similar to 
tion of electrical and. or electronic de those used in desieninge feedback am 
vices to proce control. This is a trend pliner including frequeney response 
it present just a i few year io the ire now bew used as a means of ob REPERENCES 
trend was toward the development ind tainer dynamic characteristics of 
iHtilization of quality control instru proce control systems 
ment whicl 1 realization today \ ty pu il arrangement of test equip 
Thus funetior hear presently per ment used in th laboratory fo | 
formed pre tumatye ill with the po rit Lrequen response data 13 
ble exeeption of the valve operator shown schematically in Figure 6 

1] Ie dome ty electrical meat tudio oscillator 
» shows chematically an eles 
matic co ( ‘ tiorn 


transmi } Advantage 





Corroded heat exchanger bundle after 15 months in service 


Corroded holddown bolts for distillation unit 


Casebook of a Corrosion Chemist 


Maxey Brooke, 


THE WORK of a cor 
chemist or corrosion engineer 
deals with “text-books” These 
are corrosion problems whose patterns 
that they have 
repeated many times. Text-book solu 
tions can he applied to most of these 
\ typical example is the 


MUCH Ol 


Posion 
Cases. 


are so common been 


problems 
decomposition of magnesium chloride 
in topping stills hydrogen 
chloride in the overhead product. This 


frequently causes severe corrosion in 


releasing 


exe hangers. ( ondensers 


The text-book solu 


ove rhe ad lines 
and accumulators 
ammonia into. the 


sufficient quantity to 


tion is to inject 


overhead line ! 


neutralize the hydrogen chloride 
something unusual o¢ 
orrosion pattern, al 


a unique solu 


1. The Case of the Condenser 
Tube Sheets 


Problem: Active corrosion was taking 
place on the water side of the steel 
tube 
miralty 


sheets ot condensers where ad 
were rolled in. It was 
estimated from measurements that a 
one-inch thick tube sheet would have 
a life of ten before it 
impossible to roll tubes into it 

Phe pH of the cooling water was 


adjusted to 6-6.5 to prevent scaling 


tubes 


years hecame 


\ phosphate ferricyanide treatment 
areas nol 
alloys. An 
iron-admiralty couple immersed in the 
flow 
of O.) micro amps with a potential of 
50 mv. If pieces of steel and ad 
miralty oon with other 


paper wet with 


prevented corrosion in all 


in contact with coppel 


cooling water showed a current 


contact each 
filter 


ere laid on 
| sater i 


brown rust -laut 


Lpoypee ired i case of 


corrosion 
Rem 


iva 


edy: ()r everal exe 
| 


rass or naval fy 


were installed. At first it' was 
feared that this substitution 
simply transfer the 
from the tube sheet to the channel or 
other adjacent steel areas. However, 
no metal 


sheets 
would 


corrosion area 


after 18 months operating, 


loss has been observed. 


2. The Case of the Low Pressure 
Reboilers 
Problem: In reboilers for a deisobu 
tower at the HE alkylation 
unit. general metal loss was observed 
in all steel parts 
tact with the 
particularly 


tanizer 


which came mn con 
steam condensate The 
loss was severe on the 
tubes in the condensate pa 
used for these reboiles 


iW psig) It came 


The steam 
Wis low pressure 
exhausts and from waste 


makeup water va 


from turbine 
heat bothers whose 
( irl ni dioxide econ 
nt as high as lOO 


not deaerated 


tent sometime 





a.” 


Corroded portion of a downcomer on a distillation unit tray 


ppm. The metal loss is due to eat 


hon dioxide eorre on 


Remedy: [ecuuse of the lo 


rebotler 


pore ure 


upply. the ometime 


steam 
operated under i vacuum He cv vent 


feasible 


i filming type amine wa 


Octadecylamine 
miypects d di 


ing Was nol 


rectly into the steam supply header in 
concentrations of 15 ppm 


mtent of the rebotler 


ppm 
After treatment 


dropped to 2 ppm o les Caution 


The ron ‘ 
condensate ran as high a 175 
belore treatment 
my hydrocarbon in 
method of treat 


The presence ol 
the team renders thi 


ment ineflective 


3. The Case of the Fouled 
Hydraulic Oil 


Problem: [he filter 
hydraulic operatin the 


<ereet imsthe 
slice 


fluid catalytic crackin 


svstem 
valves on a 
unit would become so clogged in just 
that the valves be 


it few days se TV ict 


came inoperative 

kxamination of the material on the 
screens indicated that it) was iron 
was known that there was a 


the oil. Uhe 
with the 


oxide It 
mall amount of water in 
walter Was Coming in contact 
iron of the system and oxygen cor 


place Since oN ‘ 


rosion was takine 


is quite soluble in hydrocarbons. the 


oil was reple nishing the oxygen in the 


MAINTENANCE / OPERATION 


water as fast as it was being used up 
Solution: |inicouch sorbitan monoleate 
is added to the make an 


(bts material 


“vstem to 
rhis 


rin oil emulsi aA 


percents rplution 


created i wate Since 
each particle of water was completely 
oil the 


in contact with the 


surrounded by) water could 


rol cone metal and 
i =f eorrosion 
Onee the 


vccumulated rust was re 


I oved the rreetis were cleaned one 


days 
ol the 


» month rather than every few 


Even these cleanit were more 
nature of an inspection since the 


screens are never dirty enough to im 


peace valve 


operation 


4. The Case of the Black Iron 
Water Pipe 


Problem: The potable water bein: 


supplied to the refinerv units and the 
red.” On contact 
i colloidal red 


rivine 


camp was 


with air or on heating 


refinery 
formed in the water 
taste, 
stain fixtures. to clog 
ind made it diffi 
Localized « 


precipitate 


it an unpleasant caused it to 


water heaters 
itt to wash clothes 
holes to 


frequent 


caused 


m ikin 4 


orrosion 
Lyprpre ir in the line < 
Irs necessa4&©ry 


pat 
These 


soon alter the wal 


laid durine and 
when ast 
available, The \ 
prupee The water 


saturated witl 


lines were 
ron 
prapre wis nol were 


black 


them was 


common iron 
flowin mn 
it The corrosion Was simply oxveen 
corrosion 


inch line 


Solution: \_ three quarter 


from the discharge of the main pump 
connected to the bottom of a 
A line from the top of 
pump 
with a 


was 
chemical pot 
the pot was connected to the 
suction. The pot filled 
molecularly dehydrated phosphate. 
The water flow through the pot was 
regulated with a needle valve to give 
a phosphate concentration in the pump 
discharge of 5 ppm. 

The iron of the 
dropped from 25 ppm to less than 
0.1 ppm. The color cleared and the 


was 


content water 


taste improved. During four years use 
there have been no pipe repairs neces 
sary and no complaints from users. 


5. The Case of the Reboiler 
Tube Ends 


Problem: A stabilizer re 
boiler, after about six months opera 


easoline 


tion. was found in the following con 
dition: The steel tube ends at the out 
let section of the condensate pass had 
lost up to 75 percent of their original 
thickness where rolled tube 
sheet Metal loss was worse on the 
hottom of the tubes. In- the 
just under the tubes. the 


into the 


portion 
tube she ets 


rrooving. The metal loss was 
that it was estimated 
bundle 8&0 
less than 


time. the 


showed 
enough 
even with 
that the 
months 
sheet 

The reboiler was so constructed that 


severe 
rotating the 
tube life was 
Furthermore, it tub 
would become unusable 

ny non-condensable gases present in 
the steam would tend to be trapped nm 
portion of the mdensate 
pass known that the 
contained 15 ppm carbon dioxide but 


the upper 
It was steam 
ne oxyecen The steam condensate 
ntact with 


whic h would 


would thus he im ¢ i carbon 


dioxide rich atme =} here 
its pH 
Laboratory analyses confirmed the low 
pH and high carbon dioxide content 
of the 


lower ind render it corrosive 


( onde nsate, 


Solution: One inch collars 
welded on the inside and 
the channel and a hole drilled through 
them. A one inch nipple was put in 


the inside collar lon 


outside ot 


enou h to reach 


within a half inch of the pass-rib: a 
short nipple and a gate valve were put 

A steel plug with 
drilled through it 
valve \ 


continuous \ 


in the outside collar 
a 1 (32-inch orifice 
was put in the gat small 
amount of steam was 
vented carrying with it anv non 
condensable Cas 

Before installation of the vent. cor 


rosion coupons installed in the con 
1 penetration ot 
After 
penetration 
After three 


showed no 


densate line showed 


150 mils per vear installation 
of the 
duced to 5 mills per vear 
tubes 


metal loss on the steam side 


vent. the was re 


vears service, the 





Design and Construction 


Of Control Valves 


Every engineer and operator should have a 


thorough knowledge of control valve construction. Here’s 


the complete story. 


David E. Hostedler, 


YeOw . 


CONTROL VALVES are the 
centers of all refinery processes. [If in 
one fell all control 
should operating. the 
refining industry 


nerve 
swoop valves 
ceast nation s 
would be shut down 
in a matter of minutes. Certainly then 
such 
of the most detailed study 


analysis of the 


important equipment is worthy 
Phis artich 
more 


and 


gives a critical 


important features in the design 
construction of control valves 
The starting 
information should be 
This inthe 
very close in 
tional hand-operated vlobe 


point for valve design 
body 


type. ts 


the valve 
most common 


pattern to the 


conven 
valve. ex 
inch it is 
body to 


most 


pot that in sizes over o/s 
isual for the control valve 


double 


unbalane e om 


have seats. which reduce 


of the mised by 
We rk, 


seated valves have such desira 
the it 


force t 
drop bor control 
ualitie which account for 


quite vers il use in sizes as large I> 


IO inches. Since one dise seats in the 
direct on of the 
the other 


substantially 


pressure drop while 
the thrusts 
and are sonable 


Is In Opposition 
balanes 
force can position the plug 
mits a motor ol practical size to han 
dle larger 
drops. TI 
simplic tv of design On the 
hand. a double 


led upon for tight shut-off wher 


\ ilve . and higher pore ssure 
and 


other 


‘ result is lower cost 


seated valve cannot h 
depet 
required in addition to control 


le-seated 


this is 
kor such applic itions the sit 
Ly yn ! inci ited 
must be exercised because of the un 


A very 


lve needed 


but then much care 


ed force across the disc 
ul operator may 


Also, this 


counteracted by the 


unbalanced force must be 


diaphragm top, 
instrument 


and for any particular 


loading pre the plug can assume 
a different 


pressure drop across il 


ssure 
with a change in 
With varying 


pressure drop, poor control can result 


position 


Figure 1—Cutaway view showing construction 
of typical diaphragm control valve 


kor some applic itions an angle ty pe 
of body 
is in principle 
has most of the good and bad features 
of the single-seated vlobe It does 


climinate any tortuous passage bee 


advantage It 
ited, and 


can hve used lo 


also siti ( 
stvlk 


tween the port opening and the outlet: 
and is often used where high pressure 
drop and resultant high velocities, or 
solids in’ the fluid. 


abrasive would 


cause erosion from impingement 
downstream of the port. Special types 
of angle bodies, with streamlined in 
ternal body passage and venturi style 
extreme 


exit cone, are used for some 


applications 


End Connections 


bodies may have either 
screwed or flanged 
The threaded 
commonly used in sizes up to and in 


“ he re 


Valve 


end connections 


valves with ends are 


cluding I's inches, except in 


pressure or special services 
threaded 


tory. 


joints would be unsatisfa 


the obvious advan 


they are pre 


Because of 
tages of flanged ends, 
ferred for valves two inches and larger 
and some users are willing to pay the 
higher cost of flanged valves in smaller 
of removal Flanged 
in the vari 


sizes for the ease 
ends are obtained readily 
ous standard types and ratings, in 
cluding ring joint facings for higher 
temperatures and pressures It is man 
ufacturer’s practice to avoid too large 
a variety of patterns, and it is usual 
to find a Hanged steel 


minimum of 600-pound 


body cast in a 
ASA 


150-pound 


rating 
ASA 


machined 


For 300 pound and 
ratings, flanges are merely 
to the proper dimensions. Thus it may 
cost a manufacturer more to produce 
a hody for 
it would for the higher standards, 
the selling price for 
600-pound class 
Many specify a 
100-pound to obtain the additional 
flexibility for 
The equiv 
with 
250 pound class being 


a 150-pound rating than 
and 
ratings through 
may be the same 
users minimum of 


strength and greater 
possible future installation 
alent follows for east iran valves 
a minimum of 
Here 


in the 
a distinet differenes 


must be ob 
there 


used “ernie eure 


erved larger sizes since 


may hve in price 


Face-to-Face Dimension 
Until the vears each manu 
supplied bodies which dif 
in the and 


dime Hsiots 


last few 
facturer 
face-to-face 
Recently 
valves 


fered entirely 
other phy ical 
the manufacturers of such 
reached agreement on a standardized 
face-to-face dimension, and today most 
valves are identical in this important 
respect. Manufacturers deserve much 
credit for this willingness to comply 
this 


ope ration 


demand: for it was a 


body 


advan 


with user 


costly requiring new 
lremendous 


work 


accomplished for the user 


casting patterns 


tages in installation have been 


Bonnets 


kor smaller sizes of screwed valves, 
ratings 
50 | 

threaded 


In flanged construction, 


particularly in high pressure 


where temperature are below 
the bonnet 
the valve body 
the casting is de 


connection for the bonnet and a simi 


tructure ts into 


signed with a flanged 


133 





lar closure at the bottom of the body 
a blind flange. Such a 
body is reversible for an easy change 
and the bot 


access for re 


is covered by 


of the direction of action 
tom blind flange is an 
from the 


valve internals 


Phe 


bonnet or the 


moval of 
hetween the 
flange and the 
vasketed 


utilize 


| losure 
blind 
bolted 
constructions 
this 
steel are 


lower side 
joint 
stud 


a few 


body Is by a 
Most valve 
bolts for 


designs im 


while 
through bolted 


pur pose 
ty pe 


Plugs and Seats 
Inside of the valve body is the com 
bination of valve plug and seating 
surfaces that accomplishes the varia 
There are several 


ble orihiee Ld ning 


plugs the original no 
straight poppet or 
Such a 


common 


ly pes of valve 
doubt 
quick opening style 
that of a 
has always been used for direct 


being the 
disc re 
sembling vlobe 
valve 
valves 


regulators or reduc ing 


short lift needed to attain 


acting 
because the 
full 


of control 


capacity improved the closeness 


The type is also useful for 
open and-shut control, but is poorly 


designed for use with wide range 


throttling instruments. A valve for auto 
matic control with such instruments 


should bye 


rates in 


capable of changing flow 
well-graduated incre 
ments should 
have a long travel and high lift of the 


plug with vood relationship of valve 


over a wide range It 


opening to travel throughout its range 
The first approach to this type of 
valve port action was to equip the dise 
with a circular skirt in which V-port 
Many of the valves 
in use today are of this 
the simple V-notched skirt de velops 
only an approximately linear change 


notches were cut 


stvle. Since 


of opening with lift, it is more com 
mon for the openings in the skirt to be 
cul to a shape that will produce a de 
sired characteristic of opening vs. plug 
travel. A second type of plug used ex 


tensively is solid, with a contoured 
shape that produces a varying degree 
of valve 


from the 


opening as the plug moves 


> 
away seat ring. By proper 


plug shape the characteristic flow 


curve can be as desired. Such plugs 


are often termed even 
though the flow characteristics may not 
mathematically agree. In the case of 
the skirted type of plug, the skirt itself 


seal 


“parabolic” 


may serve as a oui within the 


rings: or it may have in addition top 


and bottom guide bearings which pre 


vent friction of plug movement under 


action in) the 


severe operating conditions The 
vuiding 
this 
plished by top and 


plug has no 
must be mccom 
bottom 
either 


seat ring ind 
bye rit 
skirted 


viding is ade 


bor sin rie ~é ited ‘ lve ~ 


olid plug the 


type or 


quate with a top bearing only 


In valves of conventional construc- 


tion, the movement of the plug is ac 
complished by a stem extending to the 


diaphragm motor. One of the prob- 
lems in valve design is to bring this 


mechanical connection to the outside 


of the body, and to seal or pack this 
mechanical motion against the line 
conditions. It is similar to the problem 
of packing any sliding stem and the 
methods of accomplishing it are much 
the same. The bonnet of the valve is 
equipped with a stuffing box fitted 
with a satisfactory packing material 
A common type of packing is formed 
rings of asbestos impregnated with oil 
and graphite compound and bound 
together rubber 
binder 

The 
packing gland with a very minimum 
of friction and still pres: 
sure-tight seal. To do this it is essential 
that the packing be well lubricated at 


with a synthetic 


stem must move through the 


maintain a 


all times. and control valves should be 
equipped with a lubricator for this 
Most lubricators use a stick 
both reducing 
against the 


purpose 
yrease designed for 
stem friction and sealing 
line fluid. Sinee both the packing and 
lubricants are supplied in a number 
of types depending upon the pressure 
and temperature conditions, and the 
line Mluid. it is advisable to obtain the 
manufacturer's recommendations for 
the service e 


Within the last few 


been considerable use of Teflon, both 


years there has 


as a form of packing and in a design 
to serve as a seal around the stem 
Asa packing material the use is quite 
similar to other types of packing. The 
use as a seal is somewhat different. A 
solid piece of Teflon is machined to a 
shape which will cause the line pres: 
sure to effectively against the 
Ordinarily the Teflon packing 


lubrication, 


seal 
stem 
and seals do not 
but it is extremely important that the 
finish of the exceptionally 
high, and the diameter or clearance ac 
cutting action 


require 
stems be 


curate, to prevent any 
on the Tetlon 

Packing glands or seals are limited 
in the temperature to which they can 
and most valves in serv- 
ices 100-450 KF. should be 
equipped with extended finned  bon- 
which effectively limit the tem 
at the Also for low 

those be 
should be 
bonnets to 
packing 


and 


be t XY prose d 
above 


nets 
perature gland 
temperatures (for example 
low 25-30 EF.) 


with 
temperature al the 


valves 
equipped extended 
keep the 
tland 

prevent 
with the resultant 


freezing pol 


ilone the 


above the 
formation of tee 
tem friction 
Topworks 

operatin means for 
flexible 


he common 


control valves consists of a 


diaphragm opposed by a coil spring, 
and most of the valves in use today 
are so equipped. The diaphragm used 
is a rubber or synthetic impregnated 
heavy enough to withstand the 
flexible enough to 


fabric. 
pressures and yet 
permit positioning without noticeable 
hysteresis. Springs are coil type, heat 
treated to retain their rate or charac 
teristic. In most designs the spring is 
located beneath the diaphragm. in an 
enclosed barrel, although in some 
cases it is placed above the diaphragm. 
Generally air pressure from the con- 
trolling instrument is applied to the 
upper side of the diaphragm and the 
resultant thrust compresses the spring. 
The stem of the valve. therefore. moves 
with 
sure and in an opposite direction on 
this 


non-reve rsible 


downward increasing air pres 


air failure In order to reverse 


direction of action for 
body designs some ty pes ofl topwork 
closed heneath the 


sealed stem 


have a chamber 
diaphragm 
by means of a packing gland, and the 


bie low to 


around = the 
air pressure is introduced 
move the stem upward 

The spring opposed diaphragm top- 
work is construction 
and. therefore This ac 
counts for its quite universal adapta- 


very simple in 


Inexpensive 
tion to all styles of control valve as- 
sembly. It have an 
weakness which can be only partially 
eliminated. Although the and 
diaphragm forces in opposition are 
avail 


does inherent 


very great. the amount of force 
able to move the 
small increment of air pressure change 
In other words. 
since the force available for 
the valve must come from a differential 
between the force of the spring and 
that imposed by the diaphragm, such 


a topwork has theoretically no power 


valve stem upon a 
is surprisingly small 


moving 


balanced position 


when it is in the 
This topwork is obviously limited in 
its ability to handle large unbalanced 
forces such as those of a large single 
It does have a character 
desirable 
l pom any 


seated valve 


istic which is usually from 
an application viewpoint 
air failure the valve will. by the action 
of its own spring. automatically either 
One of these 


majority of 


close or va wide Open 


actions is desirable in a 
installations 

Although bevond the scope of 
should be 


valve 


this 
discussion it mentioned 
that. for 


lara ! 


types of requiring 


there are suitable actua 


air actuated pistons 


forces 
tor ivailabl include air loaded 
diaphragms and 
powered by rotary air 


through 


mechanism 


motors. operating reduction 


eearing. and equipped with position 
thrusts 


Such 


ing pilots vhich can provict 
necessary 


used for 


ads high tis may bv 


types of mechanisn 
| 


valves with 
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Percolation Filtration Process 


Refining With Adsorbents 


Part Ill 


Percolation processes are the most widely used. Newer methods offer means 


of regenerating spent adsorbent. 


V. A. Kalichevsky' and Kenneth A. Kobe 


PERCOLATION IS the most wide! iv and formation of pockets Bottoms If filters are charged and ope rated 
used and best known of the processes ( the filters may be tlat or conical properly the same yields are obtained 
utilized for refining with adsorbents the bottoms are conical the drain irrespective of the direction of oil 
Lubricating oils. waxes and specialties ige outlet should be designed so as flow 
like medicinal oils are often perco to avoid an excessive pressure drop Percolation is a semi-counter cut 
lated through clay before they leave \ perforated plate or pipe covered rent process is the clay bed 1 
finery. Kerosines are seldom per with canvas is used at the bottom of tationary 

Percolation. of asoline the filters for draining the filtrate. A bilters used for percolating oils al 
( has been recommended space of one or two feet is left at the high temperatures are insulated hil 
sed commercially top for introducing the oil. In anti ters for percolating waxe ire offer 
ravity filtration the walls of the filters heated from the outside of the shel 


i 


should bv sufficiently stron to with ith steam coil lo prevent oliditye 


the rr 


ial filters ire” evlindrical 


Irom six to ten teet 
ind from fifteen to thirty tand the pressure of the oil columi tion of the ix 
Thev mav hold I ravity filtration the oil may be Phe following formula ma 


» OF tor of fuller’s earth illowed to flow through the clay at us lin estimating the filter requis 


of bauxite he itmospheric pressure but might be 
pumped under pressure to improve 
the fhiiter rate if the titer valls are 


! ssures high a Lim) 4 


filtration is claimed to 

filter ields as muel i 
ent Vhis improvement 
thon ol nelit 





Calculations must be made for each 
ck separatel 

Adsorbents are 
filters first. Vibrating 


installed on commercial 


usually chat red to 
devices may 
hilters to 
adsorb 


simultane 


ove packing Sometimes 
ind 


to speed up the operation and 


oil are charged 


duce the possibility of chan 
nelit Linke the and the ad 

charged at the 
it the bottom of the 
ke pl open to re lease air. The 
he shut off after the oil shows through 
to establish the equilibrium conditions 
hut this is 
mercial filters having a deep clay hed 

The first filtrate is 
might be returned to the 


The cloud 


particles disappears and the filtrate is 


orbent are same time 
filter is 


filter may 


the valve 


seldom necessary with com 


often cloudy and 
stock 


clay 


char rt 
caused by the fine 
discharged into the receiving tanks 
The the filtrate darkens 
vradually as clay becomes ex 
hausted 
the color of 
ceiving tanks reaches the desired level 
the filtrate is 
spe ial tanks after the color is passed 
until the « the filtrate 
that of the stock Thi 
stock” is to color 
Thi 
aboly the 
brut 
filter 


color of 

the 
The operation ts discontinued 
the re 


when the oil in 


Sometimes collected in 


Teae hes 
half 


olor of 
charge 
refiltered 
method increases consider 
vield of ton of 
idditional tankage 


oil per clay 


requires ind 

capacity 

oil charged to the filters must 
Moisture i idsorbed by the 
reduces the clay efliciency 

{ 


olor of 


ture the « 
Cn 


il contains moi 
darken rapidly con 
percolation the will 
ond the color of the charge 
ilter acdsee 


the filtrate 
tinued 
darken bey 
is the coloring m 
the cla at the 


sorbed by the 


color 


bed by 
heounelt will be ae 
After all the 
matter is desorbed th 
of the oil will lighten to that of the 
chara tock 

After the « is exhausted the filter 
vashed wit iphtha 

wd until the oil 


water 


colorm color 


i ct aned 
the color 

ulion 

refiners top ishin the 

iphtha 

the filters is about two 


mat 


Some 


heevny thre 
peer 
’ t 1] 
nt operator may totlow 
} 
ravity or co 


The I 


the filter 


ivity of 
wher 

APT | 
' ipl tha 


me 


removed from the clay by 


hyd 
the condensate The clay is 
filte I> 


‘ 
vaphtha is 


steamiuns until no more ocarbons 


pope if it 
then and re 


removed from the 


enerated by burnin 

Mil is recovered from the wash 
naphtha by distillation and refiltered 
The choice of naphtha for 


thre spent idsorbent is 


washing 
important 

Naphtha should have low 
| 


vapor pres 


poration losses and 

porn lo 

from the 
ot ooo 


sure to reduce eva 


facilitate its re 
Narrow boiling 
API are desirable 


of naphtha is important 


i ow end 


moval oil 
fraction 
The nature 
Naphtha 


ol iomatt 


containing large quantitie 


hydrocarbons may re 
adsorlbe d 


This coloring matter will 
the filters 


d ive the coloring matter 
Loy thee 


bie recirculated 


clay 
through 
lowering the filter capacity 
the 
naphtha needed for washing the filters 
effected by 
first portion of naphtha leaving 


Reduction in volume of fresh 


may be evcle washing 
The 
the filter has a high oil content and is 
The rest 
naphtha is pumped for wash 
filter Fresh 
volume to. the 
naphtha removed from the system is 
The fresh 
naphtha requirements may be reduced 
fourth of 


sent to the distillation system 
ol the 
ing the 


next naphtha 


equal iW volume ol 


used as the final clay wash 


to about one normal needs 


Effect of Temperature 
Temperature has a considerable ef 
the solvent 
Naphtha is applied first at 
temperatures below the temperature of 
the clay bed to remove the oil 
is rehltered and blended with the 
Hot naphtha is used next for 


extracti the « 


fect on properties of 


naphtha 
whic h 


pr nducet 
matter which 
the fuel oil blends. By 
olorin <oluble 
id a the clay 
duced also 
idsorbed color 


naphth i 


olorin 


hatter 


eneration system is re 
Bauxite rele ines the 
itter to with a con 
than fuller’ 
this has not 


refiner 


Wie mh 
siderably reatetr ease 
eartl Ir the past 


realized by 


heen 
many wid 
changes made it the 
\ ishin 
fuller 
colorin 
filter eff 
half or less of 

lemperature 
pere 
ture to 


were 


naphtha 
\ orked out tor thre 


a result much of the 
vcled ind the 


procedure 
earth. As 
matter was re 


crency 


lated vary 
ho | 
nl pore 
Phey may he 
percolatin res 
reolated at 
I ihove 


iWallable nfo 


or tor ol 
tion PH) | 
Wane 


temperatures ma 


for 
re pe 
their melti pone 
indicates 


IH) | ma 


protected trot 


mation 


temperature rlpanve 


desirable if the oil is 


ur oxidation Such temperatures 


ised if the equipment is properly de 
Low percolation 


the 


signed and Ope rated 


temperatures reduce decolorizing 


etl ency of clays 


Viscous stocks 


mon iphth : solution 


may be percolated 
The old dewax 
solvent 
occasionally 
percolation This elimi 

of distilling off the 
! iphitha hetween the two operations 
\ light paraffinic naphtha is desirable 
for dilutin the oil and for assisting 
in the precipitation of asphalt The 
blend must 
obtaining the maxi 
The choice ot 


naphtha is of particular importance in 


nme processes employin 


naphtha were combined 
with naphtha 


nates the necessity 


quantity of naphtha im the 
be adjusted for 


mum filter throu thputs 


pe rcolations through bauxite which re 
the tena 


In plar t 


nor 


coloring matter less 
than fullers 
the blend 


mally from 40 to 60 percent naphtha 


tains 
clously earth 
operations contains 
but larger volumes of naphtha may be 
Percola 
tion in naphtha solution requires heat 
the 
for removing naphtha which may im 
the color of the oil. The 
the clay is 


desirable in some instances 


ing oil to elevated temperatures 


pail quantity 
less if 
Phis 
facilitates the naphtha washing of the 
filters, 
Naphtha 


refinery 


of oil retained by 


the oil is percolated in solution 


widely from 
They depend 
point of naphtha and 


vary 


losses 
one to another 
on the boiling 
on the 


treme 


available equipment In ex 


mav reach two 
three 


percent in 


instances they 


pereent in blending percent in 


filtering. two dewaxin 
three percent on distillation and three 
filters 

det pressure 
dilutin the 


al it clay 


percent i washing the 
The use of 


iniste id ol 


propane ul 
! iphtha for 
oil im och per ylation 
cont heer sul 
temperatures 
of hieh pressure 
better result ire 


peratures \t 


ot rop Ithough 


| 
obtained levated tem 
1Ooo.170 


claimed te 


About 


oe 


? 
Por 


| 
required 


exti acted product I< 
rddit or 


indicate 





propane solution both with sulfuric 
acid and clay or with sulfuric acid, 
sodium hvdroxide and clay. 
Adsorbents used in percolating the 
light petroleum distillates may retain 
a considerable decolorizing activity for 
residual stocks. This is seldom if ever 
utilized because of the danger of low- 
ering the flash point of the oil. 
Fuller's earth 
two adsorbents 
percolating petroleum. Bauxite is a 


and bauxite are the 


commonly used for 
comparatively recent adsorbent first 
applied to kerosine’® but now utilized 
for percolating waxes and lubricating 
oils. Bauxite is more expensive than 
fuller’s earth on volumetric basis, but 
it may offer definite advantages. 

The decolorizing efficiency of baux- 
ite varies with the type of stock treated 
and the degree of decolorization re- 
quired. It may be higher, equal on 
lower than that of fuller’s earth on the 
weight basis. Usually bauxite displays 
in the dark color 
ranges venerally a_ better 
deodorizing than fuller’s earth 
which explains its wide use in perco- 
One of the main advan 


its highest efficiency 
Bauxite is 


agent 


lating waxes. 
tages of bauxite is its ability to with 
hieh 
in appreciable loss in effi- 
Fuller's discarded 


burnings haunxite 


stand regeneration 


temperatures 
without 
ciency.” earth is 
after 


is reused continually. 


several while 


Regeneration of Percolation 
Adsorbents 

Percolation adsorbents are regenet 
ated by burning. The burning temper 
ature is very important for preserving 
the efficiency of adsorbents at its max 
imum. 

Degradation of the decolorizing effi 
clays is caused by the irre 
structure at 


ciency of 
versible changes in their 
high temperatures. This is due to the 
loss of structural water and the trans 
formation of aluminum oxide from an 
active to an inactive variety. 

The temperature to which the ad- 
sorbent should be heated 
generation depends both on the nature 
of the adsorbents and on the service 
for which the adsorbent is used. Baux- 
ite can be heated several hundred de- 
than fuller’s earth with- 
out deterioration. The 
ample illustrates the effect of the 


grees higher 
following ex- 


regeneration temperature on the effi- 
ciency of bauxite. 
The optimum 
generating bauxite used for percolat- 
ing residual stocks in naphtha solution 
is 16000 F. 
product 1s 71, ASTM or darker. 
This maintains the decolorizing effi- 
ciency of bauxite at 80-90 percent of 
the fresh bauxite. If the same stock is 


temperature for re- 


Auqust, 1953 


provided the color of the 


percolated to a 5- ASTM color the effi- 
ciency of bauxite regenerated at these 
high tempeatures is only 55 percent. 
The high regeneration temperatures 
are also harmful if bauxite is used for 
percolating light lubricating oil dis 
tillates, For these types of oils bauxite 
should be burned at the lowest pos- 
sible temperatures. Likewise the best 
results are obtained by percolating 
residual stocks at high temperatures 
and distillate stocks at tempera 
This demonstrates that 


low 
tures, unless 
both burning temperatures and condi 
tions at which the oils are percolated 
are properly adjusted, the experi- 
mental data may be conflicting. 


In commercial practice segregation 


of percolation adsorbents according 


to the type stock treated is seldom 
feasible. Clays burned at high tem- 
peratures cannot be restored in their 
efficiencies by reburning at low tem 
peratures, As a compromise the retin 
eries are burning the clays at a uni 
form temperature based on plant ex 
periences and on the available equip 
ment, 

uniform regenera 
tion within the kiln is 
extremely difficult. This might be ap 
proached in the laboratory equipment 


much closer than it can be done at the 


Maintenance of 
temperatures 


plant. For this reason a clay may be 


regenerated successfully many times 
in the small experimental kilns while 
the same clay will deteriorate rapidly 
at the Portions of the clay 


burnt at high temperatures are deacti 


refinery, 


vated permanently. The average kiln 
temperature is of little significance. if 
local overheating is not eliminated 
Fuller's earth is 
tible than bauxite to local overheating 
and has to be discarded after several 
bauxite, 
fuller’s 
earth on repeated regenerations falls 
off more rapidly with the light than 
with the dark colored oils. 


much more suscep 


regenerations. Similarly to 


the decolorizing efficiency of 


Local overheating is caused by the 
uneven distribution of clay 
within the kiln and by the unequal 
quantities of oil in the spent clay re- 
moved from the filters. In this respect 
the modern kilns are a big improve- 
ment over the kilns used originally by 


the industry, 


and ait 


The average kiln temperature used 
for expelling moisture and for harden- 
ing the fuller’s earth at the refinery is 
700 EF. Regeneration is 
at 1050 F. The maximum tem 


about done 


usually 


perature that might be tolerated due 
to local overheating should not be 


more than one hundred degrees higher 
than the average temperature. Temper- 
1350-1400 F. 
in the literature and heating the clay 


atures of are suggested 


{ Gulf Publishing Company Publication 


for 4-5 seconds at 1425 F. followed 
by rapid cooling is said to improve 
the decolorizing efficiency of some 
clays, but these are exceptions. Baux- 
ite is burned often at the same tem- 
peratures as fuller’s earth but it is 
much less affected by overheating and 
high temperatures 


may be permissible. 


average burning 


The clay regeneration equipment 
first 
same 


used by the refineries was the 
as that employed for burning 
ores requiring no close temperature 
control. Rotary kilns and multiple- 
hearth furnaces were developed at a 
later date)! 15°. 156.144,167 and are 
However, these opera 
tions are now controlled with a con 
siderable care. The burning tempera- 


tures are regulated whenever possible 


used widely. 


by the amount of air or flue gas ad 
mitted to the kiln. Mixing spent clay 
with the partially regenerated or with 
the hot regenerated clay has been sug- 
gested. A thermofor kiln'' 
veloped. In this kiln the spent clay is 
charged at the lop and is allowed to 


Was de. 


gravitate countercurrent to the stream 
of air admitted at the bottom.'®® Heat 
is removed or supplied by cireulating 
a mixture of molten salts through 
located the kiln. These 


a eutectic mixture of sodium 


tubes inside 
salts are 
nitrite and potassium nitrate. Mechan- 
ical loss in burning clays is about two 


perc ent per cye le. 


\ttempts were made for improving 
the clay regeneration by adding to the 
clay small quantities of oxidation cata- 
lysts. Some of them, particularly iron, 
copper and zine, had an unfavorable 
effect on the decolorizing properties 


cadmium and aluminum 
1 


of the clay: 
were the possible exceptions.’ 


The density of the overburned clay 
particles is considerably higher than 
that of the fresh clay. Sometimes grav- 
ity separators are used to remove them 
Magnetic 
separators were suggested for bauxite 


from the rest of the clay." 


containing iron, 


Carbonaceous matter left on the clay 
after burning varies from one to six 
percent by weight. Complete removal 
of carbon requires an excessive resi 
dence time in the kiln. Under certain 
conditions this 
the decolorizing efficiency of 
activated carbon can be prepared from 


carbon may improve 


clay as 


oil or petroleum coke. On standing. the 
efficiency of this carbon deteriorates 
\ modified percolation process of 
continuous type has been proposed. 
The clay moves in a continuous stream 
through filters to the kiln and after 
regeneration is returned to the filters. 


End of Part Il. Part lV will appear 


im an early issue 
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European Refinery Capacity Up 


The important factors of this expansion are 


® Locating refineries at consumption points 


® Rising product consumption 


® Closing of Abadan refinery 


EXPANSION OF 


in the postwar years in Europe has 


refinery capacity 


been greatly accelerated by a com 


bination of causes which may well be 
regarded as exceptional, according to 
the findings of the Third Report of 
Oil Refinery Expansion in O. BE. FE. ¢ 

(Organization for European Economic 
lo operation) countries 
The most 
refinery expansion in_ these 
listed as 

The trend to locate refineries at the 


important of the factors 
pu hing 
countries were 
points of consumption in Lurope mn 
stead of at the 
supply and thereby providing an al 


sources ot crude oil 
halance of 
outlet for 
production in the 


leviation of the 
difficulties 
crude oil 
bast 
The 


consumption since the 


payments 
and an rising 
Middle 
very rapid upward trend in 
end of the wat 

The closure of the Abadan refinery 
of Anglo-lranian Oil Company when 
the Tranian government expropriated 
the company’s holdings in the country 

The latest forecast of the O.E.E.4 
oil committee shows that by the end 
of 1953 will 
installed capacity of 1, 
961 BOO 1954 
the capacity will be inereased to 2. 
120.700 barrels per day. (See Table 
1). Estimated crude oil thruput through 
the O. BE. EL ¢ 
this 


member nations have 
distillation 
barrels 


daily and by 


plants by the end of 
1.695.700 bar 
the fore 
1.880.000 


vear will average 


a day and a vear later 


easted runs will average 
barrels per day 

Thruput of O. Bok. Cy. retineries 
by the end of 1952 had attained the 
level previously anticipated by the oil 
committee for the 12-months period 
ended June, 1953. With the increased 
capacity in the participating nations, 
Europe now occupies an important 
place in world refining, increasing the 
continent's position from a prewar 5 
percent to about 13 percent as over 
the start of 1953, O. BE. EL C. 
pating countries are Austria, Belgium. 
Denmark Germany, 
leeland, Lreland, Italy, Luxemburg 


The Netherlands. Norway. Portugal 


partici 
Greece 


I rance, 
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TABLE 1 


Crude Thruput and Refining Capacity in 
©.£.E.C. Area* 
Barrels per day as of December 3! annually 


Re Crack- 
Crade Oil Distillation forming = ing Lube Ou 
Thruput Capacity Capacity Capacity Capacity 


YEAR 


195 50,900) 436.700 0.500 132.100 
1,445,000 5 ” 
695.700 


Switzerland, Trieste, Turkey 
and the United Kingdom. The increase 
in refined products output of the in- 
dividual nations is shown in Table 2. 

Potal cracking capacity of O.B.E.C. 
is eX 


Sweden 


participating nation refineries 
pected to increase from 132,300 bar 
1951 to 395.500 barrels 
the end of 1954. The ex- 
pansion of cracking capacity is largely 
due to the crack 
ing units which are scheduled to go 
1953, and of which the 
314.300) barrels 
1955. Regardless 
of the increase in cracking capacity, 
which is substantially higher than an- 
ticipated in the committee’s second re- 
port, the of catalytic 
cracking to distillation capacity is ex- 
pected to be only 14 percent by 1954. 
The comparable figure for the U. S. 
is 34 


( onsumption of petroleum products 


rels daily in 
per day by 


erection of catalytic 


on stream in 


capacity will attain 


daily by January a 


proportion 


percent. 


in Europe. which rose from a prewar 


TABLE 2 


Refined Products Output of O.E.E.C. Nations 
(Annual Basis in Barrels Per Day 


1952 
1951 Partly 1954 
COUNTRY Actual Fstimated Forecast 
\ wsthia 7 520 - ‘ ha 
Helg im ! Nw sooo 
Denmark 4a 5 Ou) 
France 0,700 442,200 
(serma ' 0) 194,900 
o700 § 277,100 
how 225.000 
00 
12.000 
36.000 
4,000 
na 


595 Sin 


rate of 620.000 barrels daily to a 1952 
demand of 1.388.000 barrels per day, 
was the most important influence be- 
hind the need for European refinery 
expansion. When the program for 
Furopean economic recovery was first 
1948 one of the 
over-all 


drawn up in early 
chief 
plan and the refinery phase of it was 
to save foreign exchange by reducing. 
if not eliminating, Europe’s depend- 
ence upon imported finished petroleum 


of Europe an 


aims of the economic 


products, rising demand curves 


nations, ¢ oupled with 
Middle 


shortage 


rising production from the 
East. and the critical dollar 
in Europe were among the factors con- 
tributing to the reconsideration of the 
prewar and immediate postwar prac- 
tice of locating refineries close to the 
source of the raw material. 


An additional 


capacity for 


motive for erection 


of complete domestic 


needs within the consuming nations 
Iran that 
ended in expropriation and shut-down 
in July. 1951. of the Iranian oil in 
dustry. Participating O.F.E.C. coun- 
tries had been dependent upon Iran 
for about 140,000 barrels daily of 
products and 90,000 barrels per day 
of crude oil, or approxi 


mately 16 percent of their total prod 


was the developments in 


combined 


uct consumption. 

The rapid construction of refineries 
in Kuropean nations has reached the 
level that by the latter part of 195] 
Furopean refineries were participating 
movements of petroleum 
products eastward. Reports of traffic 
in the Suez Canal for the final six 
months of 1951 show that the volume 
of petroleum products in the north 
south movement (i. e. from Europe 
to India and Asia) through the canal 
was at an annual rate of 40,000 bar- 
rels daily. In 1952. a total of 4 mil- 
lion metric tons of petroleum prod- 
ucts (80,000 barrels daily) from Eu 
ropean refineries passed through the 
About 30.000 barrels dailv 
came from French refineries, 28,000 
barrels daily from the U. K. and 18.- 
OOO barrels per day from Europe. 


in export 


canal. 


fl. 32, N 


Petroleum Re finer 





Flame spectrophotometer with flame in operation 





Both photos courtesy Beckman Instruments, Inc.) 


Determining TEL in Gasoline 
By Flame Photometry 


® High Speed 


® High Accuracy 


® Low Cost 


John H. Jordan, Jr., Maar 


eaur exa 


SEVERAI 


for determinins the 


methods are available 
tetraethyv! lead 
content of gasolines. The chemical 
methods are universally applicable but 
they are time consuming. The polaro 
. raphic method now ihn common use i> 
faster than chemical methods although 
the lead must be extracted chemicalls 
from the gasoline. The direct polaro 
graphic method still requires half an 
hour time because the sample is 


\ ray 


absorption method utilizes expensive 


treated with chemicals. The 


available only in a few 


The 
fast and make use of 
that 


equipment 


laboratories Hame photometric 
procedures are 
relatively ine xpensive equipment 


YI9 1 Gulf Publishing ( 


can be used for many other tests 

The modified flame photometric pro 
described 
blends ol 


‘ omposition 


cedure below Is applicable 


to rehinery approximately 
such as are en 
high 
slight 


testing 


constant 
countered in the manufacture of 
gvasolines. A 


introduced in 


vrade aviation 


error might be 
samples of motor gasolines which are 


prepared from a variety of refinery 


=tocks 


creased if the method is applied to 


The possibility of error is in 


unknown samples ol gasoline 

The photometric methods assume 
the existence of a linear relationship 
between the quantity of lead present 


and the intensity of the spectral line 


mipai 


One of the procedures requires the use 
of a blank, tetraethyl “lead, 
which is not available. The 
linear relationship seldom holds over 
tetraethy| 


free of 
always 


lead con 
this re 
dependent upon indi 


a wide range of 
centrations. Deviations from 
lationship are 
vidual burner characteristics and vary 
with the life of the burners. This may 
introduce an analytical error as high 
as 10 percent 

The present method minimizes the 
error! by using a standard of Aappronrti 
mately the same composition as_ the 
unknown sample. The lead content of 
the standard should be within 0.5 ml 
TEL per gallon of the sample in ordet 
to avoid the error of wide extrapola 
The standard 
from the current refinery production 
and its lead content ascertained by 


the ASTM D-526 method. By follow 


ing the procedure outlined below 


tions may be selected 


analysis may be completed in less 


than ten minutes 

\ quartz spectrometer employing a 
hydrogen flame and having a photo 
multiplier attachment has been used in 
this work. As a safety 
tight-fitting cap is placed around the 


precaution, a 


capillary in such a manner as to covet 
the breaker when the sample Is in po 
sition under the A polyethyl 
pint bottle is suitable 


burner 
ene top from a 
for this purpose 

The 


ment. For the spectrophotometer used 


settings vary with the instru 


in this work. conditions were selected 


as follow 


rs te} 


multipher Swit 


MOO miu 


1) 0OS tam 


90-volt B batteries are used 


in the photomultiplier box 


Four 
In carrying out an analysis, the 
transmission dial is set on the basis of 
the TEL content of the sample. It is 
convenient to adjust it so that 1 per 
cent transmission is equivalent to .05 
ml TEL per Thus. to 
the standard transmission. the TEI 
content of the 


gallon obtai 


standard sample is 
multiplied by 20. For example if the 
1.60 ml. TEI per 
rallon, the transmission dial is set at 
20.0 L.60 Q? 

After dark 


reading to zero. the standard sample Is 


standard contains 


adjusting the current 
burned and. with the shutter open, the 
needle is adjusted avain to zero 


the needle 


meter 


by means of valve on the 
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Mi. 


Flame spectrophotometer not operating but flame compartment in view 


A slight adjust 


control or mn 


hydrogen supply line 
sensitivity 
slit might be 


ment in the 
the width of the 
necessary 

The beaker containing the standard 
is replaced by the beaker with the 
sample and the meter needle is ad 
justed to zero by using the transmis 
sion dial At least six 
taken by the standard and the 
sample alternately. The 
handled this 
sample by making no adjustments with 


readings are 
using 
standard is 
time as if it were the 
hydrogen supply line or the dark cur 
rent The beakers are emptied and 
refilled after each reading 

The TEI 


follows: 


content is calculated as 


standard 


average of the 
standard 


Assuming that the 


three readings on the was 


TABLE 1 
Tetraethy! Lead Content of Aviation 
Gasolines by Flame Photometric and ASTM 
Methods 
TEL Content Mi Gal 


Flame 


Sample Difference 


ASTM D-526 


~) 


4 
; 
‘ 


92.2 and that on the sample 90.2, the 
lead content of the sample would be 


4 o—(2 2— 0 2) 
20 


By taking alternate readings on 
standard and sample, errors in reading 
are minimized and slight deviations in 
operating conditions are compensated 


4.50 


for. For improved accuracy the stand- 
ards are kept in sealed four-ounce 
bottles to protect them from evapora- 
tion. New bottles are used and the 
old ones discarded at frequent 
intervals. 

The results obtained by the modified 
photometric and by the chemical 
methods are compared in Tables 1 
and 2 which refer to aviation gasoline 
and to motor gasoline respectively. 
The agreement was within the per- 
missible limits of accuracy for the 
aviation gasolines. The deviation was 
slightly greater for the 
lines but still within reasonable limits. 
The results obtained with samples of 
composition 
larger 


motor gaso- 


gasoline of unknown 


shown in Table 3 showed 


variations, 
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TABLE 2 
Tetraethy! Lead Content of Motor Gasolines 
by Flame Photometric and ASTM Methods 
(TEL Content MI Gal 


! | | 
ASTM D-526)=Flame Difference 


Sample 


™) 
| 

W 

MH 


a 


TABLE 3 
Tetraethy! Lead Content of Gasolines of 
Unknown Composition by Flame Photo- 
metric and ASTM Methods 
TEL Content Mi Gal 
Difference 


Sample ASTM D-526 Flame 
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Take Another Look at Economic Pipe Sizing 


§ Rapid method is presented for estimating piping costs in selecting the 


proper line size for process piping 


§ By this method the engineer can ferret out those particular lines which 


require more detailed study 


Howard F. Rase, University 
Austin 


of Tena: 


SINCE PIPING COSTS represent a 
large percentage of the first cost of 
process plants, the selection of the 
most economical pipe size has been the 
subject of considerable study. This 
study, however, has often resulted in 
over simplifications. The resulting 
charts or equations have very definite 
restrictions which the users seem to 
forget almost immediately. 


Pipe Lines. The design of cross- 
country pipe lines involving the selec- 
tion of the optimum size for a line 
many miles in length deserves the most 
careful economic study and market re- 
search. At first thought the problem 
would seem to be one of balancing two 
variables, pumping costs versus pipe 
costs. Actually, however, the analysis 
is far more complex involving booster 
station spacing, compression ratio (for 
gases), and complete market studies 
for determining future loads and load 
fluctuation. 

Because of the magnitude of such 
a project it is often desirable to pre- 
pare several alternate designs and ac- 
curate cost studies so that management 
can base its final judgment on _ re- 
A number of procedures 
and are readily 


liable figures. 
have been outlined 
available.’ 


Process Piping. Such detailed analy- 
sis is impossible in the design of a 
process plant. Unlike the pipe line 
problem where only one line is being 
considered at a single design flow rate, 
in process plant design the engineer 
is faced with the selection of sizes for 
hundreds of lines carrying many dif- 
ferent kinds of fluids. Some involve 
fluids being pumped, but many others 
involve no pumping whatsoever. To 
make a cost study on each line is com- 
pletely impractical. 

Investigators have therefore sought 
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Perhaps the most grievous 
errors that have been made by 
economists can be traced to the 
human desire to simplify even 
the most complicated economic 
problem to the point where pref- 
erably two readily comprehended 
variables may be studied with 
mathematical precision. Unfortu- 
nately very few, if any, economic 
problems can be thus simplified. 

Economic forces involve hu- 
man factors the comprehension 
of which requires the experience 
and judgment of gifted indi- 
viduals. As engineers we often 
prefer to think that engineering 
economic studies are free from 
these uncertainties. Perhaps this 
attitude can be attributed to the 
ease with which simplified ex- 
pressions for operating and in- 
vestment costs can be equated to 
the size of a given piece of 
equipment and the expression 
solved for minimum cost by dif- 
ferentiating and equating to 
zero. The solution is so logical, 
straight-forward and clever that 
we are reluctant to look at the 
original simplifying and often er- 
roneous assumptions that made 
the mathematical manipulations 
possible. 











for general correlations that would 
vield the “economic” line size. Those 
lines in which fluid is being pumped 
received the most attention since the 
analysis seemed the most straight- 
forward. 
Genereaux®* expressed the total 


pipe-operating cost as a function of 


A Gulf Publishing Company Publication 


diameter, cost of electric power, pump 
efficiency, and density and viscosity of 
uid. This expression was then dif 
ferentiated with respect to the diam 
eter to determine the “optimum” diam 
eter for minimum cost. The cost ex- 
pression was further simplified by 
evaluating average values of the vari 
ables and a simple nomograph was 
constructed. Johnson and Maker’ have 
made a more rigorous approach. 
Curves were presented which permit 
calculation of the required diameter 
with corrections for the material and 
power costs applicable to the partie- 
ular job in question. Most recently 
Braca and Happel® have presented cost 
data in graphical form which permits 
estimation of piping material and op 
erating costs for the determination of 
the optimum pipe diameter. General 
ized charts are presented for optimum 
velocities for sizing liquid lines. Cor- 
rection factors for power costs, payout 
time, etc., are presented to permit ap 
plication to various situations. 


What Power Cost? The big prob- 
lem is what cost figure should be used 
for power. Unlike the long pipe line 
problem in which power is purchased 
and actual power costs can be obtained 
from the potential supplier, process 
plants very often produce their own 
power. If it is a new plant, actual 
will not be available. Even if 
the construction is in an existing plant, 
the figure used by the plant depends 
upon the philosophy of the particular 
accounting system and it may or may 
value suitable for 


costs 


not be a realistic 


engineering study. 


Line Sizing Procedure. (alculation 
of the pressure drop through a given 
size line at a specified flow rate of any 
fluid is now possible with considerable 
accuracy. The very excellent work of 
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Moody 


tion factors for various values of rela 


which presents charts of fri 


tive roughness makes this possible Per 
haps one of the most comprehensive 
presentations of data is contained in 
the 9th Edition of the Standards of the 
Hydraulic Institute, 
clude that of Moody. 


The problem then Is resolved into 


which data in 


what pressure drop to permit for de- 
sign. Most operating companies have 
prepared standards which specify cer 
tain allowable pressure drops for 
pump discharge lines, pump suction 
vapor and Others 
specify certain maximum or average 


lines, steam lines 


velocities. Some typical rules are 
Allowable 


Pressure Drep 


Reasonable 
Velocsty® 


toot 
0.5 percent of 


ne pre 
¢ pressure 


per 100 feet 


Reflection will further indicate that 
such rules or specifications are arbi 
trary to some degree because theoreti 
cally, at least, each situation is unique 
and no general rule can cover all con 
ditions. Completely arbitrary use of 
such rules (if company specifications 
are carefully read, it will be seen that 


arbitrary use is never recommended) 


TABLE 1 


Pipe and Fitting Prices 


Carbon Steel ASTM 106 Grade A or 
equal $0.105 per pound 


Base Price 


Base Weights: (Based on carbon steel pipe 


WRIGHT (LB. FI 


Extra 
Streng 
284 TT “802 
433 5 


561 TY 


Schedule Standard 
SIZE INCHES 10 We. ght 


9.29 1807 
40 4% 


53 tw 


L. 
Equivalent Length 
FITTINGS to Diameter Rate 
® Degree Flibow 
Short Radius 
Tees, Pull Size Out 
Tees, Reducing |) 


80 Degree Bends, Long 
Reducers, (oncentr 
Reducers, | 


Lap Jowmt St bends 


Matersal Factors for Pipe and 
ittings 


Maultiply By 





"Reflection will further indi- 
cate that such rules or specifica- 
tions are arbitrary to some de- 
gree because theoretically, at 
least, each situation is unique and 
no general rule can cover all con- 
ditions. Completely arbitrary use 
of such rules [if company specifi- 
cations are carefully read, it will 
be seen that arbitrary use is never 
recommended) can in some in- 
stances cause considerable need- 
less expense.” 











can in some instances cause considet 
able needless expense. 
These 


common shortcut approaches to line 


rules are based on the two 
sizing which are described by Johnson 
and Maker‘ as the pressure drop 
method, holding the pressure drop be. 
low a certain valve, and the reasonable 
velocity method. They emphasize that 
the pressure drop method is not com 
pletely rational since the economical 
rate of pressure drop is greater for 
small than for large pipes. The reason 
able advantages, 
particularly if a reasonable velocity is 


velocity method has 
specified for each type of fluid, thus 
allowing for density changes. Neither 
method, of course, allows for changing 
costs of power, materials and labor 
They do, however, give values near to 
the correct value in most average cases 

Consider the specification of 2 psi 
100 feet of pipe and suppose in a 
given case the pressure drop calcu 
lated for a Chrome-Moly 
discharge line 325 feet long was just 


four-inch 


a fraction over that specified. Com 
pletely arbitrary use of this specifica. 
tion would dictate using the six-inch 
size. A cost estimate of the four-inch 
and six-ineh alternates would indicate 
a $3000 savings if the four-inch 
were used. Since the drop in the four 
little over that indi 


line 
tie h line is very 
cated by the specification, it should be 
If the saving had only 
the six-inch 


selected. been 
hundred dollars, 


line would have been a better selection 


several 


“Arbitrary’’ Specifications. A |ovi- 


cal question is why use these semi 
arbitrary specifications? Probably the 
most potent answer is that they 


heen used for so long that people have 


have 


consciously or unconsciously come to 
expect their lines to carry an amount 
of fluid consistent with 


concepts though it 


these design 
even might be 
argued that in many cases overdesign 
results. This overdesign has come to be 


expec ted 


Perhap- all the horsepower a family 
car needs is 50, but most people ex 
pect to have 100 or more at their 
disposal. They want this overdesign 
4 20,000 bpd crude unit is ordered. 
Everyone would be disappointed if it 
did not produce at least 40,000 bpd. 

This human factor cannot be neg 
lected in design. It is no reason, how 
ever, not to develop methods for more 
careful design so that the safety factor 
is more accurately known. The safety 
factors to which operating companies 
have been accustomed, however, can 
not be carelessly tossed aside under 
the guise of economy because the whole 
economic thinking and planning of 
these organizations has been based to 
some degree on these safety factors. 
What Is Needed? [1 the sizing ot 
lines. specifications of the type cited 
above will produce a line size in 90 


percent of the cases that will prove 


with any logical economi 
analysis. What is needed is a method 
for rapidly detecting that 10 percent 
of the lines for which further study is 
justified. In the frequent instances 
where the choice between two adjacent 
lines becomes extremely arbitrary as 
in the example given above a quick 
method for determining the money in 
volved will make an intelligent deci 
sion possible. If the price differential 


consistent 


is small, the larger size should be used 
If it is considerable, further study is 
justified. This further study would in 
estimate 


more detailed cost 


TABLE 2 


Flange Prices 


Base Prices 
1502 ASA RF Welding Neck ASTM A-18! 
Approximately 40c/ib.} ) 


Basis 


Co 


RATING FACTORS MULTIPLY BY 
Ring Type 
Rawed Face Jot 


compared t tota 
eg igi ie 


FLANGE TYPE FACTORS Multiply By 
0.65 
MATERIAL FACTORS Multiply By 


Carbon Steel ASTM A-18 10 
4-6 percent Chrome, ‘4 per 
ent Moly (ASTM 182 F 5 "3. 


Type 316 Stainless Stee “5K 


* For 1501 and 300% welding neck only 


Vol 


Petroleum Refiner 





and economic study together with a 


rigorous dash of keen engineering 


judgment. 


The Method. A procedure is pre 
sented in the accompanying tables for 
rapid estimation of installed piping 
costs based on a careful analysis of 
material. fabrication 
costs. There are many methods more 
reliable than that herein presented and 
recommended 


erection. and 


this procedure is not 
for accurate cost estimation of piping. 
It has been designed, rather, to pro- 
vide a rapid and simple method of 
estimating the magnitude of the cost 
differential between any two sizes of 
installed pipe line in a process plant 

In the accompanying tables base 
prices for each item of pipe material 
are given so that the data may be 
corrected with ease when necessary to 
meet changing conditions. The tables 
are designed as follows: 


Table 1. Pipe and Fitting Prices 

The cost of the pipe and fittings for 
a given line can best be determined on 
a weight basis. The length of pipe is 
determined from the plot plan and 
layout drawings and the fittings are 
converted to equivalent lengths of pipe 
using the The total 
equivalent weight of pipe is then ob 
tained by multiplying the length in- 
cluding equivalent fitting lengths by 
the weight per foot of pipe as given 
in Table 1. The cost for a carbon steel 
line is then obtained by multiplying 
the resultant weight by the base price 
of $0.105 per pound. For materials 


values given. 


other than carbon steel the cost is ob 
tained by multiplying the carbon steel 


TABLE 3 
Fabrication and Erection Costs 


Mettiply Carbon Steel 
Costs of Pipe, Fittings 
and Flanges By 


FABRICATION COSTS 


Material 


e!) and Higher Steels 


Erection Costs: 

Approximately equal to cost of fab 
ricated carbon steel pipe: i.e., material 
cost of carbon steel pipe. fittings. and 
anges plus fabrication cost. This also 
applies for alloy pipe installations if 
no field welding is required. If field 
welding is required. the following 
multipliers are suggested for applica 
tion to the cost of an equivalent carbon 
steel system to allow for special fit-up 
and field stress relieving 

stainless steels 
1-6 percent chrome 
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"Perhaps all the horsepower a 
family car needs is 50, but most 
people expect to have 100 or 
more at their disposal. They want 
this overdesign. A 20,000-barrel- 
per-day crude unit is ordered. 
Everyone would be disappointed 
if it did not produce at least 
40,000 barrels per day.” 











value by the appropriate factor listed 
in Table 1. 


Table 2. Flange Prices 

The base prices given in this table 
are for 1I50# ASA raised-face. weld 
ing-neck, carbon-steel flanges (ASTM 
4-181). For other materials, facings. 
and ratings the appropriate multiply 
ing factors given in the table are used 


Table 3. Fabrication and krection Costs 

It was found most convenient to ob 
tain the fabrication and erection costs 
on the basis of all the materials re 
quired for the run of pipe excluding 
valves. The total cost of pipe, fittings 
and flanges as carbon steel is multi 
plied by the factor listed to obtain the 
cost of fabrication. Erection costs are 
approximately equal to cost of fabri 
cated carbon steel pipe (not including 
valves). For alloy lines requiring field 
welding multipliers are given 


Table 4. Valve Prices 
The addition of the 


valve costs to 


TABLE 4 
Valve Prices 


Base Price (adjusted 
Cost Steel 150% O.S 
and Y Gate Valve 


12 

2S 
200 
4m) 
0 


MULTIPLY BY 
Ring Type 


Raised Face Joint 


RATING FACTORS 


See Cast Iron hek 
10 
l 


2 
3 
4! 
n 


Multsply By 


MATERIAL FACTORS 
Materials 
Chrome-Molr 5 
be percent 
Monel 21 
Stainless Steel, Type 316 1.7 (150% or 


125 045 


percent 


1.25 


) 
Cast Iron 


Maltiply By 


VALVE TYPE FACTOR 
Valve T ype 

Gate 1 
Globe 1.2 
Cheek 1.0 for Class 150 
thers 


0.70 for al 


1 Gulf Publishing Company Publication 


the above costs completes the cost 
study. Here again base prices are pre 
sented using 150% O.S. and Y gate 
valves as the basis. Prices for other 
valve types, ratings, and materials, are 
obtained by multipiying by the ne« 
essary factors as listed. 


Estimation of a Given Line. Dete: 
mine the erected and delivered cost of 
a six-inch Schedule 40, 150# ASA 
rating (RF), carbon steel pump dis 
charge line which is 325 feet long and 
is composed of 12 flanges, 16 weld ells, 
| tee, | check valve, and 2 gate valves 
(a) Pipe and Fittings (See Table 1) 
- 
1) Equivalent Length, teet 
29S 
(16) (1.3) (6) 125 
(1) (2.1) (6) 13 
Total 463 tect 
Ib 
Weight: (463) ( ft 
(463) (18.97) 8780 
(8780) (0.105) = $922 


Table 2) 


Cost 
b) Flanges (See 
(12)(9) $108 
(c) Fabrication 
Total cost 
972? + 108 
Fabrication Cost 
$1040 


Table 4) 

flanwes and pup 
$1030 

(1.0)¢1030) 


(See 


(See Table 3) 
1030 $2000 
(e) Valwe Costs (See lable 4) 

> (2) (205) M10 
¥ (205) 01.0) 205 


$61 


1) krection Costs 
Cost 1030 


pate \ ilves 
lI check valve ( 


Total Cost of System Delivered and 
rected: 


(a) + (hb) (c) (d) + (e) S4 


If this line were constructed of 
Schedule 40, 4-6 percent Chrome Moly 
with 300# RTJ Chrome-Moly flanges, 
the cost would be calculated by using 
the appropriate factors. 
$3000 
] i)? 

SRO) 
1760 
¥(1.7) (1.25) #72 
5) 146 


(a) (922) (3.25) 
(b) (108) (3.5) (3.5) 
(c) (1030) (2.5) 
(d) (8780) (0.20) 
(2) (20 
(1) (205) 01.7) 01 


fe) Grates 
(heck 


$9970 


Total 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


Meter, of Barret, End af Mont? ands of Barve ~, Milboms of Barrets End of Month 


4 Barrels End of Mont Milhons of Barrels End of Month 


DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


~“ Beret tod Ld “ 


’ 
; 


Taking Stock 


Cecil W. Smith 


Economics Editor 
IN THOUSANDS OF BARRELS 


DISTILLATE RESIDUAL DAILY 
CRUDE Ol GASOLINE KEROSINE FUEL FUEL IMPORTS 


Stocks ? Pro- Stocks Pro- Stocks ; Pro- Stocks Pro- Stocks 
P ‘ End of duction Endof duction Endof duction Endof duction Endof Crude _ Total 
MONTH Month | Daily Month Daily Month Daily Month Daily Month ou Oils 





1952 

January ‘ 254,007 3.004 144.339 22.679 1,456 66.969 : 39,523 458 
February 367 47: 255,900 3,109 151,912 7 18,530 1,528 55,369 1,323 38,295 49! 
March 1.6 259, 126 3.069 160,689 386 16,817 1,400 48,750 le 17,971 510 
April ‘ 4 4.4% 270,679 | 2.095 151,890 5 18.955 1,312 25 38561 539 
May v0, | 2,295 123,656 22% 19,614 § f ’ 38,821 545 
June 5.825 4 9 | 3,169 120,166 23,061 55 55,6 2% 45.688 581 
July Y. v2 275.9 3,295 116.566 . 27,387 AT5 5.775 2 52,245 597 
August A y q 3.377 118,592 375 32,401 f 25 25% 54,061 632 
September 51 7 4 72 5,428 120,991 5 35,021 5 96,200 615 
October 51 : : 77 3.301 120,062 5s 33,289 A 20.7: 20: 53,052 643 
November 7 26 2 3.416 129.509 39% 32,199 f , 53,069 624 
December 654 Ww 3.361 136,028 2 “ 5 48 706 603 


1953 i 
January +5 272.2! 3,384 150.518 3 23.3 : 5 l 7 45.910 616 
February 4,562 VOL ae! 4.379 7 5 5S 57,16 5 17 586 
March i 4 5 L319 ! : j 5 } 655 
April ; 

May 


June, 19543—Change 
In Month 
In Veur 


Week Ended 
7 18 SS 
7-19 82 


24 44 


25, 128 
Data for last two months from monthly data from Bureau of Mine 


Source 
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Will Refinery Wastes Kill Fish? 


The answer is “yes,” 


and here 


are the important facts on: 


=> Toxic concentration level of wastes 


> Effects of aeration, temperature and type of diluent 


> Resistance of different types of fish 


=> Recommendations for solving the problem 


Howard P. Clemens and Phillip Summers, 


s 
‘ 


rry 


may affect fish 
Oil on the surface of 


REFINERY 


in several ways. 


wastes 


the water eliminates the oxygen ex- 
change between the air and the water. 
and fish without oxygen suffocate. Oil 
in the water may clog the gills to the 
they 


spiratory organs. Various chemical in- 


point where are ineffective re- 
eredients of the wastes may be present 
in sufficient quantity to exert enough 


effect to “shrink” and kill 


fish. Some of the ingredients may act 


osmotic 


as poisons and irritants—they may in- 
terfere with metabolism, they may de- 
stroy the fish’s appetite. or the food 
of the fish: they may be harmless to 
the older fish but kill the eggs or fry. 


In refining crude oil there are a 


number of types of wastes which may 


TABLE 1 
Chemical Analyses of the Wastes 


hardness 
tal hardness 
Dissolved solids 


TABLE 2 


Variations in the Median Toxicity 
Thresholds and pH, 1952 


pli at 
Time of 
bupers 
ment 


pli at 

Time of 
MTT Collec 
Percent thon 


Date of Date of 
Collec Exper: 
thon ment 


Ne. of 
Fish 


be dumped together or kept separate. 
In the main part of this investigation, 
emulsion wastes taken from API sep 
and caustic and 
acid wastes, and water from th 


ing towers were not included. 


arators were used, 


cool- 


Now back to the question: Can re 
finery wastes be dumped into a stream. 
with fish life? 
Chere are two approaches to this ques 


minimum damage to 
Wastes can be treated chemically 
little 
or no harm to fish. A biologist leaves 
the first problem to the chemist, but 
tackles the second problem, that of 
dilution. 


tion 


or diluted sufficiently to render 


Wastes were diluted in a series of 
tests involving ten concentrations. Two 
fish were tested at each concentration. 
The which just 50 
percent of the test animals were able 


concentration at 


to survive for the specified period of 
exposure was known as the standard 
threshold (MTT). A 


) percent kill was used instead of a 


median toxicity 
complete kill to get a value represen 
tative of the species as a whole, and 
not a value representing the thresh 
olds for the 
susceptible 


more tolerant or the more 
fish. All 
were conducted according to a 
Duodoroff et 
composition of the 
wastes is given in Table 1] 

The strength of the effluent 
measured according to its effect on a 


toxicity proce 
dures 
method standardized by 


al.’ Chemical 
was 


standard organism which in this case 
was the red shiner. a minnow readily 
available and found in the stream re 
ceiving the studied wastes. The median 
thresholds of the red 
through the months from January to 
May ranged from 5 to 21 


(Table 2). In 


cent of the fish could tolerate solutions 


toxreity shiner 
percent 
other words, 50 per 
containing 5 to 2] percent wastes, This 


suggests a considerable variation in the 


streneth of the wastes from time to 


time. 

The pH of undiluted wastes at the 
time of experimentation did not seem 
to be correlated with the median tox 
icity thresholds of the red 
Table 2. For instance, the pH of 
wastes on April 6 was 10.4 while the 
toxicity. threshold 21.1 
For wastes with a similar pH of 10.1] 
on March 23, the threshold was 5.0 
percent. Even though the pH and the 
toxicity threshold of the 
dropped at the same time, there was 
no apparent correlation 


shiner, 


was percent 


wastes 


The pH was found to change with 
aeration, Table 3. The pH of wastes 
exposed to the air at room tempera 
ture dropped from 10.3 to 9.7 in one 
day and kept dropping for six more 
days. until it reached 7.9 where it re 
When bubbled 


through wastes, the pH dropped from 


mained. air was 
and remained 
there. The fall in pH to 7.9 in the 


unaerated sample and only to 8.4 in 


10.3 to 8.4 in one day 


the aerated wastes was not explained 
but it is possible that the active aer 
ation facilitated the escape of carbon 
the 


substance 


air. or other 
that 


pH. Such a change in pH no longer 


dioxide into some 


volatile lowered the 


occurred when in stoppered bottles at 
S <,. 
chemical changes were occurring in the 
that the 
could also be changing in their abil 
ity to kill fish. 

The question was raised 
the effluents change?” 


collected on March 6, 


This change in pH indicated 


wastes which meant wastes 


“does the 
toxicity of 


Wastes. 


were 


TABLE 3 


Changes in pH for aerated and non-aerated 
wastes 


pit of 
Acrated 
Wastes 


pil of 
Non- Aerated 


DATE 1951 Wastes 


April 16 ; 10.3 
April 16 (8 hrs later a8 wt 
Apr 17 “7 
April 18 7 
April 19 i a9 
April 20 ( 
pri 21 
pril 22 
pr 
pril 24 
pr 
pr 

0) 


Ma 
TABLE 4 


Change in MTT With Time 


Date of 
baperiment 


Number 
of Fish pl 


v oo 
‘ 


fa ‘ 

fay 12 rx if 10.0 
fay 15 “ 

fa 


‘ 


Z4 





stored in a constant temperature room 
it 22 C. and on March 11 the median 
toxicity threshold percent 
later it 


was 5 % 
14.8 per 


mean either 


while a week was 
cent. This variation may 
that wastes became weaker with age or 
that the fish used in the second experi 
ment were less susceptible to the 
wastes than those used in the first 
The second possibility was consid 
ered unlikely since the same trend o¢ 
curred in all subsequent experiments 
with newly collected wastes but with 
fish from the 
when the wastes were kept in a cold 
thresholds re 


same aquarium, also 


room at 6 ( toxicity 


mained the same. This suggested that 
the susceptibility of the fish did not 
appreciably change or that it changed 


in direct accordance with the weaken 
ing of the which is unlikely 
On this basis the toxicity of the wastes 
tem 


wastes, 


were said to decrease at room 
perature. 

As previously mentioned, the tox 
icity thresholds remained relatively 
the same when wastes were stored at 
6 C. This was based on an experiment 
involving 480 red shiners for a period 
of twenty days, Table 4. Such an ob 
servation suggests that wastes probably 
detoxify faster summer 


than the winter. 


Strength of Wastes With Respect 
to Aeration 

Aeration was found to have an ef 
fect on the median toxicity threshold 
and the following data, though meager. 
tends to bear this out. In each of the 
experiments in Table 5, aerated wastes 
had a slightly lower toxicity, meaning 
that more wastes were required to kill 
fish and consequently that the wastes 
were weaker. 
suggest a 


observations pos 


These 
sible application of retaining the 
wastes in ponds and thus exposing 
them to the air and reducing their 
toxicity. Retaining wastes in ponds is 
nothing new and the refinery supply 
ing the wastes used in this study em 
ployed this practice to achieve another 
end—that of reclaiming the oil that 
accumulates on the surface. A field ob 
servation tends to corroborate the pos 
sibility of reduced toxicity in holding 
ponds, Toxicity thresholds of wastes. 
Table A 15.8 to 
21.1 percent except during the month 
of March when they dropped to 6.2 
and 5.0 percent which means that the 


show values from 


wastes were stronger. 

It was thought that different dilu- 
ents might alter the median toxicity 
threshold of fish. The diluent in the 
experiments throughout this paper was 
unchlorinated tap water and since it 
was relatively high in dissolved salts 
it is conceivable that such water might 
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TABLE 5 


Strength of Wastes with Respect to 
Aeration 


MTT ia 
Aerated 
Wastes 


Date of 
Exper 
mentation 


Date of 
Collection 
March 5 March | 
March 5 March 15 
March 5 March 1s 


Comparison of MTT of Different Species 


MTT Neo. Fish Size of Fish 


3.1 6x19 
24x10 


Is.8 1210 


Species 





18.7 4x10 


if 22x10 


affect the killing power of the wastes. 
Simultaneous experiments where com 
parable data were sought on the tox- 
icity threshold of the green sunfish. 
first in tap water, then in lake water, 
revealed that the diluents had little ef- 
fect. The median toxicity threshold of 
the sunfish was 25.1 percent when tap 
water was used and 22.5 percent when 
lake water was the diluent. For all prac- 
tical purposes the values are similar 
and lie near the threshold (23.3 per- 
cent) obtained from all experiments 
where green sunfish were used. Greater 
variation might be obtained with a 
greater variety of diluents. 


Toxicity of Wastes to Various 
Species of Fish 

Since the strength of the wastes was 

never the same and the experiments 

different times, it was 

median toxicity 


were made at 
difficult to obtain 
thresholds that were comparable from 
species to species. To do this, the red 
shiner was used as a standard and the 
median toxicity threshold for each 
species was expressed in relation to 
that of the standard on January 29. 
Thus no matter how the wastes varied. 
the median toxicity threshold of the 
red shiner was assumed to vary like- 
wise. 

Of the 
goldfish, sunfish, red 
golden shiners, and fatheads, the me- 
dian toxicity thresholds were respec- 
tively 33.1, 23.3, 18.8. 18.7. and 17.0 
percent, Table 6. Four of the five spe- 
chosen they 
commonly found in the drainage svs 
tem where the pollution occurred 
Goldfish were selected as more toler 
ant species. Preliminary experiment 
on bluegill, redear, and large mouth 
bass seem to indicate that these spe 
cies may be more susceptible than any 
of the previously mentioned fish, but 
found in the drainage 


fish used, 


shiners. 


hive species of 


green 


cies were because were 


they are not 
system. 


In order to evaluate the median tox 


icity thresholds obtained in the labo 
ratory. field studies were set up to ob 
tain comparable data. To facilitate 
these studies. stations were laid out 
Station | was the source of the pollu 
tion and Stations 2, 3, 4, and 5 were 
on AP Creek which flowed into the 
Littke Washita. Station 6 was one and 
one-half miles downstream from the 
confluence of AP Creek and the Little 
Washita. Station 7 was two miles 
below Station 6 and Station 8 five 
miles downstream from Station 6. 
Field studies first involved finding 
the percentage volume wastes at each 
station, which was done by determin- 
ing flow measurements with a pygmy 
current meter. At the point of dis- 
charge of the effluent, flow measure- 
ments were considered to be 100 per- 
cent wastes. Then moving downstream, 
if the flow measurement was double 
that of the effluent. the percentage 
volume wastes was calculated to be 
50 percent and so on. In other words 
the effluent discharge was calculated 
as a percentage of the total flow, and 
these percentages are given in Table 7. 
Unfortunately, there is another fac 
tor to consider. Effluents from the re- 
finery enter AP Creek near Station 1. 
Figure 1. This is largely water from 
the cooling tower but it is flushed 
through old dried up holding ponds 
and here picks up pollutants. Prelim- 
revealed these wastes to 
have a median toxicity threshold in 
the neighborhood of 13.8 percent. In 
view of the fact that the discharge of 
this effluent was relatively low, around 
thirty gallons per minute, these wastes 
were calculated to make up fourteen 
percent of the volume of AP Creek 
just before the other refinery wastes 
enter at Station 2. Since the new wastes 
appear to be 1.36 times as strong as 
the wastes entering at Station 2, it was 
assumed that 41 gallons per minute 
of wastes equal in strength were con- 
tributed to the main effluent so that 
the adjusted percentage volume wastes 
from Stations 2 to 8 then were 66.6. 
99.0, 34.1, 12.2. 10.3, 8.1 and 4.5. 


respectively. 


inary tests 


percentage volume wastes 
were then correlated field tox- 
icity studies and the distribution of 
fish along the course of the polluted 
stream. Field toxicity studies were con- 
ducted. using five jars at each station 


These 
with 


into each of which were placed two 
redshiners. This check as to 
whether or not diluted wastes would 
support fish life. All fish died shortly 
after they were placed in the water col- 
lected at the first three stations while 
all fish lived in the tests made at the 
last three. Table 7, Nine fish died at 
Station 4 where the percentage volume 
wastes was 34.1 while two fish died at 


was a 
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Station 5 where the volume wastes was 
12.2 percent. The median toxicity 
threshold, using these determinations 
was 21.6 percent, slightly higher than 
the laboratory value of 18.8 percent 
which was determined using the same 
wastes the day following the field 
studies. Remember that higher toxicity 
toxicities and 


thresholds mean lower 


weaker wastes. 


This lower toxicity is not surprising 
What we 
the wastes maintain the same degree 
of toxicity as they downstream 
which is not so. It 
that toxicity 
and the waters are certainly aerated as 


have been assuming is that 


pass 


has been shown 


decreases with aeration 
they pass downstream. In addition, the 
increased quantities of bluegreen algae 
seem to indicate utilization of some of 
the wastes as they pass downstream. 
The odor it imparts indicates loss of 
volatile compounds which may or may 
not be toxic. Other compounds may be 
precipitated and so on. Thus one 
might expect wastes to become weaker, 
regardless of dilution. 

The median threshold of 
the red shiner in the laboratory (18.8 
percent) corresponded closely to that 
determined in the field (21.6) and the 
actual distribution of the fish during 
this particular determination did show 
that Station 5 was somewhat 
near the critical region. At the time 
of field evaluation, May 4, no fish 
were seined at Station 4, plains killi 
fish Station 5, red 
shiners at Station 6, plains killifish 
at Station 7 and both shiners and killi- 
fish at Station 8. Monthly field studies 
of the flora and fauna along the stream 
provided further evidence. No fish 
were ever found at Station 4 while red 
shiners, fatheads, mosquito fish and 
plains killifish occurred at Station 5 
at times but never in any numbers. 
The occurrence of these few fish has 
always been open to question since 
directly above this station is the con- 
fluence of an unpolluted tributary of 
approximately equal size to the pol- 
luted stream. The fish could easily 
have migrated from the unpolluted 
Station 
might have been there long enough to 
be affected by the wastes. The more 
detailed biological examination re- 
vealed that the numbers and kinds of 
organisms increased in a downstream 


toxicity 


signs 


were seined at 


waters into those at 5 and 


direction to Station 8 where conditions 
generally conformed to the unpolluted 
parts of the stream and were consid- 
ered healthy 


In view of the soundness of apply- 
ing a factor of safety to the threshold 
value, the improvement of the biolog- 


ical conditions at Stations 6 and 7 


over those at Station 5. seems to indi- 


luqust, 1953 1 Gulf Publishina ( 


TABLE 7 


Percentage Volume of Refinery Wastes for 
Each Station 


Adjusted 
Percent 
Volame 
Wastes 


Perceat 
Volume 
Wastes 


Station 


100 ow 
54.9 

49.0 506 
17 4 
+ 


cate that at least 6 to 10 percent 
should be used in this particular in 
stance. This means that the amount of 
tolerated by the 
would be from 10 to 13 percent and 


wastes red shiner 


if the red shiner factor could be ap 
plied to all species of fish. this re 
therefore improve the 
conditions for fish 
limiting the discharge of their efflu- 


ents to 10 to 13 percent of the receiv 


finery might 


downstream by 


ing waters. 

It should be pointed out that all this 
is based upon only one species of fish. 
the red shiner. and for the red shiner 
on a particular day only. You will re 
member that thresholds of the five 
species of fish used varied from 17.0 
to 33.1 percent and that the strength of 
wastes during this study varied and the 
range of toxicity thresholds for the 
red shiner was from 5.0 to 21.1 per 
cent. 

However, with core careful consid 
eration of this particular case the 
threshold value of the red shiner ap- 
pears to be a safe selection for the 
other species of fish involved. The fact 
that the wastes vary in strength from 
time to time does not appear serious 
in light of the limited data available 
A check on the variations in strength 
in Table 2 suggests that the only real 
variation from a practical standpoint 
was during March when the wastes 
into the 
retained for a 


were allowed to run directly 


stream without being 
time. 

Other types of refinery wastes not 
found in the effluent entering AP 
Creek seem considerably toxit 
than the from the API 
arators that have been used in these 
Preliminary checks to deter 
mine approximately where the thresh 


more 
wastes sep 


studies. 


old values were for the red shiner in- 
dicated that had to be 
diluted some thousand 
and 
hundred times before 50 
the shiners could live. 


acid sludge 


three times, 


caustic emulsion some fourteen 


percent of 


Recommendations 


study is not extensive 


lhe 


enough to warrant application of the 


ahove 


mpany Publication 


data to the conditions at any refinery 
However, the strength of the 
can readily be checked and when the 
discharge of the receiving 


wastes 


stream 1s 


known, calculations can be quickls 
made to determine whether or not it is 
practical to attempt to gear waste dis 
posal to the stream discharge. If indi 
cations are favorable then further con 
siderations would include a study of 
kinds of fish involved in the stream 
their median toxicity thresholds 


with respect to the waste that is to be 


and 


dumped into the stream. 

Every prac tice to reduce the toxicity 
of the should be made. Al 
though further studies are needed in 


wastes 


this respect, it appears now to be good 
practice to: a) set up a series of de 
tention pools that are long, shallow 
ind receive maximum wind exposure 
This gives the wastes opportunity for 
aeration as well as exposure to the sun 
so that the waters can heat up and pro 
mote chemical decomposition; b) sep 
arate wastes. Some types of wastes are 
much more toxic than others. Some of 
the toxic ones may have small enough 
outputs so that they can be held in 
separate ponds, 

Chemical treatment of wastes seems 
to be a valid approach to the disposal 
of toxic but the actual 
treatment does not lie within the realm 
of a biologist. He can only test the 
effectiveness of such treatment. Satis 
factory chemical handling of the re 
finery wastes is described by Fowler.’ 
Walker® outlines a treatment to be used 
for disposal of spent and contaminated 
soluble oil mixtures. 


substances, 


Now back to the original question: 
Can refinery wastes be dumped into a 
stream with minimum damage to the 
fish life? The answer appears to be 
yes, provided that there is sufficient 
dilution and that the discharge of the 
wastes is geared to the discharge of 
the receiving waters. Whether this is 
practical or not depends on whether 
the stream is large enough to receive 
all the wastes that must be discharged. 
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Figure | 
pontoon-type root 


Esso considering this plan for . . 


Proposed installation for underground storage of oil, showing 





Figure 2. A typical slate quarry which Esso is considering as a seasonal 


storage reservoir after abandonment 


Underground Product Storage 


ESSO STANDARD Oil Company is 
considering plans to adapt abandoned 
slate pits in northeastern Pennsylvania 
to underground reservoirs for seasonal 
suc h 


storage of home-heating oil. By 


means additional primary storage of 
light fuels would be provided near 
consuming areas, thus easing the peak 
winter demand burden on tr insporta 
tion and refining facilities. 

The company has taken options on 
11 slate quarries or pits in the Pen 
Argyl Bethlehem which 
have a total potential capacity of 15 
million barrels of heating oil. The pits 
range in dimensions from 100 to 300 
feet deep. 200 to 500 feet long and 
140 to 270 feet wide. Except for suit 
able protective rooting and other nec 
such as pumps and 
the with 


engineering 


section near 


essary facilities 


pipe line connections, pits 
relatively 
converted to large storage reservoirs 
This underground storage of refined 
products would be the first of its kind 
in the | . 
principle of underground product 


storage in abandoned mines has been 


minor can be 


though prev iously the 


successful in Sweden 

As Is shown in | iwure l. I ss0's plan 
would be similar to that developed by 
Edholm in that the product in storage 
would rest on an adjustable water bed 
ind is prevented from leaking out by 
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the surrounding water table. Esso. if 
its plans are finally approved, would 
use two abandoned quarries, one as a 
reservoir and one as the product stor- 
age reservoir, at each storage location. 

Presently all quarries being consid- 
ered for heating oil storage are filled 
with water, and heating oil would be 
pumped in the top and water pumped 
from the bottom into the adjacent 
water reservoir. A constant 
water cushion would be kept on the 
bottom of the product storage reser- 
voir and the level of the product in 
storage would be kept below the sur- 
rounding water table to prevent leak- 


storage 


age of the product through any cracks 
or fissures. Wells would be drilled 
around the storage quarries to keep a 
check on the water table which has a 
maximum the area 
under consideration of 20-25 feet. 


fluctuation in 


Erection of a suitable cover for the 
be the big- 


I sso engineers are con- 


storage reservoirs would 
vest cost item 
sidering adaption of a floating pontoon 
roof with sections designed to fit the 
contour of the quarry or possibly a 
roof suspended on cables anchored in 
the overburden 


Initially the consider 


ing the operation of only one pit 


company Is 


which has a capacity of 3 million bar 


rels. This quarry, shown in Figure 2. 


is 270 feet deep, 50 feet 
250 feet long. The capacity of existing 
pipe lines which may serve it, how- 
ever, limit the storage to 1-1.5 
million barrels—the practical volume 
that could be moved into storage from 
the Bayway, N. J.. refinery during the 
summer months and back to consum- 
ing areas in metropolitan New York 


Ww ide and 


will 


when needed. 

Cost of adapting the pit to storage 
likely would be $1 million with a vear 
needed to complete the facilities. Esso 
estimates that steel tankage with nec- 
essary pipe line facilities average $2 
a barrel while, depending on the cost 
of the roof, the average quarry stor- 
age reservoir will cost from 25 cents 
to $1 a barrel. 

Plans are to use the quarries at pres- 
ent only for heating oil storage, but 
Esso officials believe any refined prod- 
uct, except residual fuel oil could be 
satisfactorily stored in the pits. The 
problems of residual fuel oil storage 
are those of transporting the material 
to the inland storage and getting it 
out. and the fact that the residual 
would have to be stored over a water 
base. Use of the underground primary 
storage in the quarries. however, would 
tankage on the 


fuel 


open some existing 


seaboard for residual storage 





For Condenser Plates 


ws REVERE 


In 1808 Paul Revere rolled the copper plates for the boilers 
of Robert Fulton’s second and third steamships. Ever since 
then Revere has been a preferred source of supply for rolled 
non-ferrous plates. Today you will find Revere plates in marine 
and stationary condensers, heat exchangers, evaporators, feed 
water heaters and similar equipment in ships, chemical plants 
and refineries, public and private generating stations—wher- 
ever long service is essential. 

Revere plates, like Revere condenser tubes, are available in 
all the customary alloys, shapes and sizes. For collaboration in 
selection of the most durable alloy, consult Revere. 

And write on your company letterhead for a free copy 
of a most informative booklet: “Life Extension for Con- 


denser Tubes.” 


and Tubes... 


Condenser plate for large steam power 
plant, ready to ship from a Revere mill. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore. Md.: Chicago and Clinton, UL; Detroit, Mich; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y.— 


Sales Offices in Principal Citees, Distributors Everywhere. 


SEE REVERE’S "MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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® They're all as tough as tank armor, these 
hard-hitting coke smashers. They have to be, 
to stand up under the irresistible drive of the 
famed Lagonda 1100 Series refinery still 
motor. Anything short of correct cutter head 
design, proven material, and a process of heat 
treating developed through many years of 
trial, would lay down. But not these babies. 

There isn’t a brand of coke that some one 
of these heads can’t handle for a quick turn- 
around and equipment profitably at work 


again in short order. 


LAGONDA BULLETIN Y-29 


gives a pretty complete story 





of the “how” and “why” of 
tube cleaning. Ask your local 


Elliott man, or write us direct. 


ELLIOTT Company 


Lagonda Division - Springfield, Ohio 





THE 3600 SERIES DUPLEX CUTTER HFAD 
a double or wide expansion type. 
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At The Great Western Sugar Company, Longmont, 
Colorado, plant, with Crane Iron Body Wedge Gate 
Valves on suction and discharge lines of juice pumps. 


THE CASE HISTORY THE VALVE 


Originally the Crane valves were installed on belt-driven Here is today’s model of these 
pumps when the plant was built in 1903. In 1952, the **50-year service record’’ 
old pumps were replaced. Nearly all the Crane valves Crane 125-pound iron wedge 
were found in good condition and put right back in serv- gates. Still made to the most 
ice on the new pumps. rigid quality standards, these 
It’s no easy job these Crane 6 and 8-inch, 125-pound modern valves keep building 
brass-trimmed gate valves have been doing since 1903. unusual performance records 
The plant operates on 80-day continuous beet sugar cam- in every industry. They come 
paigns. In spite of intermittent operation, and with peri- in patterns for every need. 
odic routine maintenance only, the Crane valves never See your Crane Catalog or 
fail to operate freely, smoothly, and seat tightly. For your Crane Representative. 
50 years they have assured dependable, positive flow 
control in event of pump failure —and they’re still doing it. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 
CRANE VALVES ; *,.24 
THRIFTY 
" BUYER 
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CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 
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Employes Set Safety Mark— 

Representing the 8200 employes of the 
Whiting, Ind., refinery of Standard Oil Com 
pany (indiana), Robert W. Springer and his 
father, John, at left in helmets, and A. F 
Endres, refinery manager, center, accept Na 
tional Safety Council's Award of Honor. Ned H 
Dearborn, president of the council, presents 
the council's highest award for industrial oc 
cident prevention for the employes’ 1952 safety 
record. In setting the record, the employes cut 
the accident frequency 68 percent and severity 
52 percent, which is below par on experience of 
both the Whiting plant and the industry as a 
whole for the previous three years 
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Du Pont Survey Shows Drop in 


Regular-Grade Gasoline Octane 
W hile 


nition on p 


their at 
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Frank Porter Hits Claims of 
Excessive Stocks in Industry 


before the House Commerce: 
Washington that indus 
inventories are excessive and sub 
those of last year have 
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( mmittee im 
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M Porter 

Inventories reduced to almost 
levels by strikes of 


“Therefore,” he 
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were 
langerously low 
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to compare 
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those ot r 
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Statement in one 
half-truth.” 
fairer con 
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1952 date and a 
1953. lf 
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actuality is only a 
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corresponding date for 
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vealed 
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oducts 1952—28.1 days 
residual fuel oil: 1952 
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davs cle 
1953—27.7 days; 
129 days, 1953 
This makes it 
that the imecrease im 
moderate, and that by 
imagination could (they) be 
Porter insisted 
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obvious 
inventories is very 
no stretch of the 
called ex 


cessive - 


Record Set by Platformer at 
Johnson's Oklahoma Refinery 
Refinery 
refinery has 


\ Platformer at Johnson Oil 

Company's Cleveland, Okla., 
set a world’s record by operating on its 
catalyst charge since it 
June 21, 1951. Licensed by 
versal Oil Products Company, the 
has operated 97.6 
the refinery has been in operation during 
the two-year period 

At the end of its second year 
ition, the Platformer had 
1,050,000 barrels a day of 
produced 971,500 barrels of plattormate 
ihe unit than 167 


rels t reactor ! | 


went on 
Uni 
unit 
time 


initial 
stream 


percent of the 


ot oper 
processed 
charge and 
has also charged more 
charge tor eat poune 


the rriginal catalyst 


Refining Center Look— 


General Petroleum Corporation's plans for a 
new $35 million refinery at Ferndale, Wash., 
are inspected above, from the left, by B. Brew- 
ster Jennings, president of Socony-Vacuum Oil 
Company, Inc.; R. L. Minckler, president of 
General Petroleum; and S. D. Bechtel, presi- 
dent of Bechtel Corporation. The proposed 
35,000-barrel-a-day refinery is another of the 
major petroleum processing plants which are 
springing up in that area, underscoring Petro 
leum Refiner's earlier (April, 1953, p. 87) ob- 
servation that the Pacific Northwest is shaping 
up as an important refining center. 

The plant, now being designed and con 
structed by Bechtel, will process crude oil from 
Alberta fields, brought to the Pacific Coast by 
the Trans Mountain Oil Pipe Line 


Survey Expects Doubling of 
Cracking Catalysts by 1955 


of catalysts in 
cracking operations of the l[ = 
refineries 18 ex 


Consumpt catal yt 
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tree Vo | petr ¢ nN 
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1955 


uble by January 


umption, according 
to an industry survey just completed 


by PAD 
rease In cot 
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mmption, a PAD official 
ply t catalysts f both flu 


expected to be 


said 1€ Sul 
d and pellet 
types, is substantial 
requirements estimated f 


1955. Nevert!l 


additional expansion 


equal to the 
the hes 
fficial 
provide more capacity tor 
ing both types of 


to be de sirable is a 


inning of eless, the 
said 
manutactur 
catalysts may pre 
reserve tor warti 
emergenc 

The survey projects an 
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University of Illinois to Give 
Cathodic Protection Course 

\ short course on cathodic protection 
will be given October 12-16 by the 
University 1s, ( rbana, on its 


campus in « National 


Petroleum Re finer 
































McKee ' Engineering means 


ASSURED RESULTS 


¢ ANY transaction involving the high 
investment required to build a refinery 
there is no room for doubt about the 
ability of that refinery to produce up to 


spec ihcations. 


purchasing and construction services. Their 
own past experience with this organization 
and McKee's long, world-wide record of 
successful execution of contracts for all 


types of petroleum processing facilities are 


That's why major oil companies all over proof to oil men everywhere that “McKee 


the world use McKee design, engineering, Engineering means Assured Results.”’ 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York e@ Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 





BROWN FINTUBE 


Tank Suction Heaters and Line Heaters 
Offer Many Outstanding Advantages 


Brown Fintube Hairpin Bundles Show- 
Brown welded fintubes provide much greater heating surface ing the Bending of Alternate Tubes 
‘ , . that Eliminates Baffles and Assures 
per foot of length than plain bare pipe or tubing. Consequently esietentedl Ges. 
these heaters transfer more heat — at lower temperatures — 
assuring faster, more efficient heating without damaging the 


material or causing coking and build-up on the heating surface. 


Metal bands placed around alternate fintubes in the bundle 
prevent the tubes from interlocking. This eliminates baffles 
and tube spacers that create back eddies and stagnant areas that 
encourage fouling;—and permits the fluid to travel through the 
longitudinal passages of the fintubes in close contact with the 


fins and center tubes — at low pressure drop. 


Tank Suction Heaters that mount on a tank nozzle or the 
tank shell — also Line Heaters for pressure or suction service. 
Sizes 5’’ to 24” in diameter and 4’ to 24’ in length. Send for 


Bulletin No. 521. It gives full details. Hairpin Bundle Assembled in Shell 
Showing Mounting of Tube Sheet 


Between the Shell and Head. 


ROWN ste 


C) . I NT UB E Cc oO. a= Tank Suction mea 





line Heaters 


Process Heoters Tenk Heaters Fired Indirect Heaters 


NEW YORK * BOSTON * PHILADELPHIA * PITTSBURGH * BUFFALO * CLEVELAND © CINCINNATI © DETROIT © CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY 
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Two at General Petroleum Get 
Executive Posts at Ferndale 
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Hartley Elected President 
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Gives you 
TWICE AS MUCH 
— FLOW CONTROL 


CUTS PRESSURE 


FLUCTUATION CHANGES 
IN HALF 


PRESSURE 
CHANGE 
HERE... 


THE THOMAS 


MAGNA- 
STROKE™ 


PATENT APPLIED FOR* - 


A NEW 
DEVELOPMENT 
OF DESIGN 
AVAILABLE 


\ 
\ 
\ 
\ 
\ 
a 
‘ 
‘ 
‘ 
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GIVES TWICE 

AS MUCH FLOW 
AND BETTER 

; CONTROL HERE 


REGULATING VALVES 
for steam, liquids or gas 
Magnoa-Stroke is a gear train working 
ata ratio of 2:1 giving twice the stroke 
at the inner valve as at the diaphram. 


For Process Men Everywhere Who Want Better Control 
Through the use of Magna-Stroke action double efficiency is received from 
regulating valves. Any increase or decrease in pressure to be secured by the 
opening and closing of the inner valve is done so at a ratio of two to one, 
since the action of the diaphram is doubled at the inner valve. 
Liquid or vapors which are to be maintained automatically at a desired 


pressure within a close limit can be maintained at half the variation due to 
Magna-Stroke action of doubling the pressure effect. 


Pilot Instrument Actuated Valves Work Twice As Fast 
For example, if 30 seconds of time is required to actuate the valve, by pressure 
or temperature changes in the system, the Magna-Stroke valve will in turn 
respond in half the time, or 15 seconds. 

Bonus Qualities Of N.G.E. Wilgus Regulating Valves 

Equipped With Thomas Magna-Stroke Action 
Valves have smaller diaphragms thus effecting better control. When Magna- 
Stroke action is reversed, double the power is achieved. Just one more 


improvement of design which makes N.G.E. Wilgus Regulating Valves the 
leaders of the industry. 


mepeeeane Write Or Wire Today For Literature 


NATURAL GAS EQUIPMENT INC. 
190 E. Glenarm Street, Pasadena 2, California 


1 am interested in Magna-Stroke action as contained in 


() Reducing Regulators Bock Pressure Regulators Motor Valves 








SPARKLER 


HORIZONTAL PLATE 





FILTER 


Noted for 
High Quality, 
Consistently 
Uniform, 
Fine Sharp 
Filtration of 
Petroleum 
Products.... 














Many times Sparkler filrers have been chosen by experienced filtration engineers in 
the petroleum field because of these specific features of superiority 

Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right 
from the start. Less pressure is required with a thin precoat resulting in a filter cake 
of less density and high flow capacity. Intermittent operation or variation in pressures 
will not disturb the stability of the filter cake 

Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate 

Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difficult or 
impossible with some other types of filters such as the removal of water from diesel 


lube oil or transformer oil 


A few typical applications of Sparkler Filters to the Petroleum and petro-ct.emical 
industries for the filtration of: 


Canned lubricating oil 
Methyl-Ethyl-ketone 
Polyisobutane 


Chlorinated hydro-carbons (carbon tet.) 


Aviation gasoline 
Jet engine fuel 
Hydraulic oil 


Gas engine & diesel lubricating oil 
(both continuous recirculation on 
the engine and batch-wise) 


Diese! fuel oil 

Cooling tower water 

Plant effluent water (to obviate 
stream and loke pollution) 

Removal of Raney nickel from alcohol 
streams 

Insecticides 

Caustics & acids 

Cottrell precipitator insulating oil 
(carbon black plants) 


Sparkler horizontal plate filters are available in capacities from 40 to 30,000 G.P.H 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel, 
pure nickel, or monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam 


packeted 


Sparkler representatives for personal engineering service are located in Dallas, Houston 
San Francisco, and other principal cities. Western Branch, los Angeles, California 


SPARKE 


Sparkler International, Lid. Prinsengrach! 676 Amsterdam, Holland 


STRIAL 


FILTERS 


FOR 


Write Mr. Eric Anderson for your 
nearest Sparkler service 
representative. 





MANUFACTURING COMPANY 
MUNDELEIN, ILL. 
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What's Happening ... 


Meeting. M. L. Fort, Pacific Lighting Ga 
r Finance and Budget Free 

Braun & Company Pre 

ett Ir Publicity J H 

Compar Technica an 

i O11 Corporation. Tect 


direct 


Newly 


term 1953-1955 are 


Horner Appointed to Succeed 
Woods as Shell Oil Secretary 


Shell Oil Company has appointed ] 
A. Horner to succeed F. W. Woods, re 
tired, as secretary I 
the company. Horne: 
} 1, 


1 


eta 


rn in Oklahoma 
H Ther, ] ined 
attorney 
1936. He 


serve ] at 


AP & 


i aS an 
it Tulsa i 
later 
traha, Il 
York 
Wood 


1920) 
Horner 


before going 
in 1934. In 1940 he was 


Monsanto Plans Construction 
Of New Research Laboratory 


Immediate construction of a four-story 


enyvineering research laborat rv at its 
Nitro, W. Va., plant has been planne 

by Monsant mpany. The 
60-by-85-foot expected t he 
completed by mid-1954, follows closely 
the completion last vear of additional 


l Mon 


Hmties at 


] 


Chemical ( 


Structure, 


research laboratory faci 

santo’s Nitro location 
The new building 

items of equipment tor process develo, 


will house various 


ment and engineering research, as well 


as ces and storage tacilitres 


Texas A & M Schedules Course 
On Corrosion in September 


A four-day short course on corrosion 
will be given at Texas A & M College 
September 22-25, inclusive. Sessions will 
open Tuesday, September 22, and close 
noon, Friday, September 25 
The tentative program calls for ses 
rrosion fundamentals, mate 
rials of construction, coatings, cathodic 
protection, instrumentation and special 
topics. Additional information may be 
»btained from J. D. Lindsay, Chemical 
Engineering department, A & M Col 
Texas, College Statior 


sions ofr « 


lege of 


um Refiner 





What's Happening . 
Refining Vet Joins Suntide 
As Refining Operations Head 


Gunter 


B-A Starts Construction of 
Vancouver Office Building 


{ 4 a 


is the contra 


Two Promoted in Changes Made 
At Humble Baytown Refinery 
[wo promotions and seve stati 
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iT ‘ ‘ 
have been announce 
Refi ng ( 
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Re Secarfri 
(9 


al engineering 
J. Irwin Jordan 
' rine a 
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TO MORE DEPENDABLE 


ANNUNCIATOR 
PERFORMANCE 


WITH NEW 
“INSTRUMENT-TYPE” 
~ CONSTRUCTION 


LOOK inside the new Universal PANALARM °'50°.. You will 
realize that here, at last, is an annunciator system built for 
long term dependability and service. Built to match the re- 
sponsibility an annunciator must assume in your plant 
The PANALARM ‘50°’ Cabinet has a substantial hinged 
door . . . with sub-door to allow easy access to signal lamps 
It has a new, rugged chassis design . . . pre-wired to handle 
any standard audio-visual signal requirement . . . and so flexi- 
ble that signal sequences can be changed by simple terminal 
connections. No re-wiring is needed 
All moving parts and contacts of the PANALARM ‘'50°° are 
within hermetically sealed, plug-in units. They are corrosion-proof 
and suitable for Class |, Div. 2 locations. All connections are made 
to a single terminal block . . . with ample space for wiring 


SEND FOR COMPLETE 40-PAGE MANUAL 


A 


PANALARM PRODUCTS, INC. 


6312 North Broadway, Chicage 40, IIlinois 


HEAT EXCHANGER 


Accurate 
reproduction of 
es dimensions assures 
perfect fit, long 


trouble-free service. 








@ Extreme accuracy, 
painstaking care in 


every detail, and know- 





how—born of years of 

gasket manufacture—are your 
guarantee of satisfactory rib intersections 
maintain smooth 
continuous metal 
estimates on standard and | lap—no wrinkles 
special shapes. d or cracks to cause 


leakage. 


performance. Ask for 


Double-jacketed metal-asbestos 
heat exchanger gaskets ore 
available in copper, steel, stain- 
less steel, monel, aluminum, etc. 





UNITED CAMDEN 1° NEW JERSEY 
STATES FABRICATORS OF FLUOROCARBON 
GASKET AND OTHER PLASTICS Ty 


Representatives in Principal 


‘aes Bae. Y Cities Throughout the World 








wer s ERD 


engines Texas A. & M 
the staff of Technical Service 
ilmost two years in the U. 8 


Nyotex Promotes Mitchell 


To Executive Vice President 
( W. Mitchell has been appointed ex 
ecutive vice president of Nyotex Chem 
ical Company, H: 
ton, jointly heead 
subsidiary of Cor 
solidated Chemical 
Industries, In 
Stauffer Chemical 
Company and Har 
shaw Chemical Con 
pany 
Mitchell has been 
with Consolidated 
Chemical for 24 
ears and has 17 
vears experience with 
Missouri Pacific Rail 
road. He was vice Mitchell 
president of Nyotex 
prior to his appointment. Nvotex Chem- 
ical manutactures aluminum chlor 
hydrofluoric acid and lime 


New Materials Specifications 
Accepted at ASTM Meeting 


Seventy-two of the American Society 
of Testing Materials’ technical commit 
tees reported at the society's 1953 An- 
nual Meeting held June 28 through July 
3 at Atlantic City, As a result of the re 
ports, 63 new specifications ind = tests 
were appr ved All ti these new tenta 
tives will be published later in the year 
in the 1953 Supplement to the Book of 
ASTM Standards 

Included in the new specifications were 
the following on petr leum pi ducts and 
lubricants 

Methods of 

lest for Effect t Grease n Copper 
(D 1261-53 T) 

Test for Lead in New and Used 
Greases (D 1262-53 T) 

Test for Leakage Tendencies of Aut 
motive Wheel Bearing Grease (D 1263 
1) 
lest for Water Was! t Characteris 
tics of Lubricating Greases (D 1264 
537) 

Sampling Liquefied Petroleum Gas 
(D 1265-53 T). (Jointly with Commit 
tee 1-3) 

lest for Sulfur in Petroleum Products 
and Liquefied Petroleum Gases by the 
Co,-O, Lamp Method (D 1266-53T) 

lest for Vapor Pressure of Liquefied 
Petroleum Gas (D 1267-53 T) 

lest for Unsaturated Light Hydr 
carbons (Silver-Mercuri Ni 
orption) (D 1268-5 

lest for Polat 

! t fetrac 
(1) 1269-531) 


53 


Humble Division Promotes 
Pfennig to Research Specialist 


Reuber 


Foam 
+} 





Gone 
for good! 


There's nothing quite as lost as profits that go up in smoke! We mean the profits 
from the valuable dust that’s mixed with the smoke from many industrial stacks, 
Alert Plant Engineers, seeking the most economical way to recover that dust, 
come to Buell 

Why? Because, for more than twenty years, Buell Engineers have specialized 
in this field. Their objective; better and more economical equipment. Their 
success: case histories that show the recovery of more than 40 tons of valuable 
dust daily. 

To accomplish this, Buell Engineers analyze dust content in advance—can tell 
you the most economical way to reclaim its value 

Because of this sound approach, Buell serves dozens of America’s Leading 
Corporations—some right in your own field. Why not send for some of the names? 
Our informative brochure—The Collection and Recovery of Industrial Dusts 
explains cl! three Buell systems of industrial dust recovery. For your copy, write 
Dept. 21-H, Buell Engineering Company, 70 Pine Street, New York 5, N. Y. 


mecnanicat Wey 20 Years of Engineered Efficiency in 
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LARKIN 


sj Through Your Supply Store 





Seamless and Weldless, Larkin Bull 
Plugs and Swage Nipples provide uniform de- 
pendability wherever they may be used 


Larkin also furnishes Swage Nipples and 
Bull Plugs made from SAE 8620 (Refinery 
Alloy Steel) in sizes from '@” through 2” 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 


LARKIN WAREHOUSES: St. Louis, Mo. @ Houston, 
Corpus Christi, Kilgore, Odessa, Wichita Falls, 
Texas @ Oklahoma City, Tulsa, Oklahoma @ Shreve 
port, Louisiana @ Los Angeles, California @ Great 
Bend, Kansas @ Casper, Wyoming @ New York, N. Y 
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General Petroleum Appoints 
Simpson to Manufacturing Post 
Thomas P. Simpson has beer 


d4mned 


; t 
A¢ 


€.|Patterson 


Arthur G. McKee Elects Two PROCESSING 
With Retirement of Haven EQUIPMENT 


Wilhia \. Haven has re 
Jacketed Acid Washer 


0 «te 


© Reflecting the experience of 
nearly 90 years of manufactur- 
ing, Patterson Equipment as- 


UOP and London Concern Form carse ‘pretties through lowered 
Catalyst Manufacturing Firm 
ur sal Oil P lucts Company has 


el sea Available for the petroleum re- 


processing costs... profits 


through improved end-products. 


finer is a wide range of stand- 





ard equipment. 
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Catalytic Construction Gets sae 
. ° bd etties 
New Assistant to President » Aeiateen ———— 
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\ KK | t ! ! : 
. -? @ Pressure Grease Mixer 


Vessels 
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The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 


Conoco Promotes Boone to 
Baltimore Resident Engineer The Patterson Foundry and Machine Company, (Canada) Limited 


\ 4 | I I ! a Cit Phila Teronto, Canada 
‘ i nN? ’ ‘) cA 











DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


R2R Process Pump 


No. 01580 B 


Type R2R Process Pump 


DISASSEMBLY The Type R2R process OPERATING RANGE: Type Rik. Heavy 
can be disassembled without dis duty process pumps are available in 
onnecting the suction and discharge pip eighteen different sizes, enabling our eng! 
ing. Dy first removing the spacer from the neers to furnish units specially designed 
spacer type coupling and unbolting the and constructed for the particular work 
asing from the cradle the entire cradle to be performed 
and complete rotating element can be re Capacities: 60 to 2000 Gallons per minute 
moved without disturbing the suction and Heads Up to 400°. Speeds: 900 RPM to 
lischarge piping 40 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


> 


Horizontal, Single Style, Double 
Acting. Piston Type, Close Clear 
ance Pump Designed to handle 


volatile liquids 
oupled Centrifugal Pump 


3833 


4043 AA Horizontal, Duplex, Double Acting 
Side Pot, Piston Type, Oil Bath 


‘eclests o . 
Pedestal Mounted entrifugal Power Pump 


Pump 


3556 
4728 


Double Pedestal Bearing Centrif Durable Duplex Packed Piston Pat 
ugal Pump tern Steam Pump, Side Pot Type 


x ESTABLISHED [869 
¥ DEAN BROTHERS PUMPS /NC. 
ot. é /NOIANAPOL/S /WO. 


27 W TENTH §r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 








What's Happening ... 


Company's Ponca City refinery, has been 
promoted to resident engineer at the 
company’s Baltimore petrochemical plant 
Since he joined Conoco at Ponca City, 
Roone has held a succession of refinery 
posts. He was promoted to division en- 
yineer in 1950. 


Van Zandt Tops Appointments 
At New Lion Oil Chemical Plant 


Roscoe L. Van Zandt has beer named 
superintendent of the Barton Plant, Lion 
Oil Company’s new 
chemical plant near 
New Orleans. Others 
assigned to manage 
ment positions at the 
plant include Stanley 
B Johnson, assistant 
superintendent; John 
L. Ricks, chief engi- 
neer; H. Leon Pay- 
ton, operating super- 
intendent: Fred B 
llhott, maintenance 
superintendent; Mal 
colm ¢ Lowe, chief 
chemist; Cary E 
Ashley, personnel Van Zandt 
manager; and Dewey Blackwood, safety 
engrineect 

All eight of the new ap] 
been transferred from the company’s 
headquarters at El Dorado, Ark. Payton 
and Lowe are at present in New York 
as Lion’s representatives, working with 
the architect-engineers who are design 
ing the plant 


om 


Van Zandt had six years’ experience 
with other oil companies before joining 
Lion in 1938 at the El Dorado refinery 
In 1942 he became production manager 
of the chemical plant at Fl Dorado, later 
advancing to assistant superintendent of 
the plant 


Catalytic Construction Names 
Gains to Engineering Post 


Appointment of Wilfred Gains as 
assistant to W. I Kelley, vice president 
in charge t engineering has been ar 
nounced by Catalytic ¢ 
pany For 12 vears Gains w: 
hemical Constructi 


1 } 
as a semor chemical engineer 


vith ¢ 


ot the desigt constructior 
tion of ammonia and other 
plants More recently he 
project ineer with \ 


and Supply Company 


Socony-Vacuum Makes Changes 
In Research and Development 


Personnel changes s Researc! 
and Development department ive been 
announced by Socony-Vacuum Oil Com 
pany, In | \ Petry has become a 
supervisor in the Development division; 
H. |} Rasmussen was named assistant 
supervisor of the Refining section; D. P 


Heath has become assistant supervis 


of the Fuel and Lubricants section; R. R 
Halik and L. M. Browning have been 
assigned t the Process Devel pment 


section as research associates 


Chemurgic Process Corporation 
Elects H. B. Larner President 


Herbert B. Larner, formerly of the 
M. W. Kellogg Company, has been 


Petroleum Refiner 





Another reason why 


Chase 


Antimonial Admiralty” Tubes last longer ! 


a patented alloy) 


Yes, you can count on Chase Antimonial 
Admiralty Heat Exchanger Tubes to give 
you many years of satisfactory service. 

Chase Heat Exchanger Tubes are rigidly 
controlled for quality during manufacture, 
and various tests are applied when the tube 
is finished. The flattening test mentioned 
below is a good example. Wall thickness, 
diameter, surface finish, concentricity and 
accuracy of length are carefully determined. 

So, for Heat Exchanger tubes that last and 
last, remember: insist on Chase Antimonial 
Admiralty! 


*U.S. Pat. No. 2,061,921 


PUTTING THE SQUEEZE ON IMPERFECTIONS... 


This Chase technician is performing a “flattening test 
which is an indication of soundness and freedom from hid 
den defects. You are assured that tubes passing this test 
will satisfactorily withstand bending or end flaring 


CHASE WAREHOUSE STOCKS: 
SC NEW YORK, BALTIMORE 
NEW ORLEANS, LOS ANGELES 
d : BRASS & COPPER pment 


Vinson Supply Co., Tulsa, 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Standard Brass & Mfg. Co., Houston. 


e The Nation's Headquarters for Brass & Copper —Nranyt —Mianta—Baltimere Boston © Chicage—Cincinnat) Cleveland Dallas «Denver f Detroit Houston —indianapelia 
Kensas City, Mo. Los Angeles Milwaukee  Minnezpolis Newark New Oriesns New York Philedeighis Pittsburgh Providence Rochester? Si. lous Sanfrancisco Seattle Waterbury § — fsales office-enty 
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AIR FOAM 
EQUIPMENT 


Pevene* has extinguished more major oil fires throughout the world 
than any other air foam equipment. This is an earned reputation that 
you can rely on in considering your own protectign. Pyrene can 
provide you with a built-in air foam system or portable equipment 
that precisely meets your requirements no matter where or what 

your fire hazard ts. For complete information, or the help of a 


Pyrene engineer, write us today 
*T.M. Reg. U.S. Pat. OF 


PYRENE MANUFACTURING COMPANY 
682 Belmont Avenue Newark 8, New Jersey 


Affiliated with C-O-Two Fire Equipment Co 


The Pyrene Company Limited, England Pyrene Manufacturing Co. of Canada Limited 


j b// TCOHC 
\ [Yo 


What's Happening ... 


elected president of Chemurgic Process 
Corporation, College Point, Long Island, 
N. Y. At Kellogg he initiated the pro 
gram of research and pilot plant devel 

ypment that produced the Solexol proc 

ess. He has also been associated witl 
S. B. Penick & Company 


R. R. Jackson and P. E. Kuhl 
Given New PAD Positions 


R. Rea Jackson, director of the Re 
fining and Gasoline division of the 
Petroleum Administration for Defense 
since last February, has been named 
assistant deputy administrator in charge 
t domestic petroleum operations 
Paul |} Kuhl director of PAD's 
rein Refining division, will also head 
Refining Natural Gasoline division 
tl Jackson and Kuhl joined PAD 
last January. Both are serving without 
overnment compensation 
From 1923 ntil he went ¢t PAD 
Jackson worked for Socony-Vacuum Oil 
Company, Inc. In 1950 he was named 
a membs i ompany's manufac 
turing commiuttec ich supervises and 
coordimate refin operation 
kK has t n petr | 
industry since 1926, beginning as a s 
dent engineer vith Standard Onl Con 
pany (New lerseyv) \iter ervinkg is 
assistant coordinator ot refining for 
Standard during 1948 and 1949, he wa 
named assistant general manager of the 
kast Coast division of Ess Standard 
Chl Compar and, m November, 1950 


he became assistant genet 


manutac rinw tor } 


Mines Bureau, Oil Officials 


Discuss Synthetic Fuels Plan 


Representatives é 1 ( mpanies 
Hticials ! the ur t t Mines 


ntiw 


ita re 
researcl l-from-s was 
yhere tor vernment activit 
and that deve ! en hould be left t 
private industt 
the meeting 
ram mm nl si 
trv s « Trhitnents 
Lhe Bure ill 


tundament 


at Ritle, ¢ 


Davis Resigns from PAD Post; 
Named by McKay as Consultant 
r ¢ | 1) i is 


Resignat 
i the Petr 
Detense 
retary 
avis 


McKa 


Chemical Industry Veteran 
Dies After 40-Year Career 


[1 AIphons Ott laewer. 40-\ 
eral i the emical industry 
cently at 67. Since 1929 he has bee 


American Cyanamid Company 











y% 
for FLUID POWER 


in equipment and vehicles required for modern exploration, drilling, production, piping 
and refining of petroleum. Here is a most comprehensive range of sizes, types, capacities 
and pressures from 0 to 1500, 2000 and 3000 psi together with hydraulic motors, valves 
and cylinders for developing complete Served circuits. Here is power which combines 


safety, flexibility, limitless variations and sound economy ... hydraulic power at its best. 


jor HANDLING LIQUIDS 


Virtually ‘‘any substance that will flow through a pipe," including petroleum products 
from naphthas to crudes and acid sludge, can be efficiently and economically handled 
in small or bulk quantities by Pumps available from this single source. There are deep 
and shallow well Centrifugal and Turbine Types, Rotating Plunger and Herringbone 
Pumps embracing a very broad range of types, sizes and constructions. 


for VACUUM PROCESSING 


High vacuum pumps for laboratory or high production service in research, vacuum 
distillation, refrigeration, dehydration, chemical processing, de-aerating, etc. 


KINNEY KINNEY 
LIQUID HANDLING PUMPS VACUUM PUMPS 


HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type pumps 
in exclusive FOUR 
BOLT design... capac 
ities from .5to 130gpm 
and operating pres- 
sures to 1500 psi 
flange or foot mount- 
ed furnished with 
keyed shaft with spline 

shafts optional. Also dual and tandem models 


DUDCO 
DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad range of sizes 
with capacities to 120 gpm and pressures to 
2000 psi. Also 

available in mul- 

tiple units operat- 

ing from a single 

drive. Hydraulic 

motors with start- 

ing torque outputs 

to 14,000 Ib. in. at 

2000 psi. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axial reciprocating piston type constant or 
variable delivery with 
capacities of .25 to 10 
gpm at nominal speeds 
of 1500 rpm with maxi 
mum of 4500 rpm 
working pressures to 
3000 psi and 5000 psi 
direct engine and 
individual electric motor driven models 
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A complete range of sizes in Rotating Plunger 
and Herringbone 
Gear Pumps to han- 
dle light or heavy 
liquids, sludges, 
slurries or viscous 
substances. Avail- 
able in plain or 
steam jacketed mod- 
els and built of spe- 
cial corrosion resistant metals where desired. 


Single stage models to produce absolute pres 
sure readings of 10 mi- 
crons (.0] mm Hg.)... 
compound pumps pro- 
ducing readings of .2 
microns (.0002 mm Hg.) 
or better. These Kinney 
High Vacuum Pumps ore 
available in sizes for 
laboratory os well as 
high production use. 


AURORA CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensa- 


tion return units, household water systems. 


Industrial low and high pressure liquid han- 


dling pumps. Direct motor and countershaft 
driven horizontal and vertical models. Co- 
pacities 3 to 7500 gpm 


THE NEW YORK AIR BRAKE COMPANY 


230 PARK AVENUE 


NEW YORK 17, N.Y. 


p--------- 


‘ have checked. 
lil —_ 


For detailed information 
on the type of pump in 
which you are interested. 
Address. 


City.. 


mpany Publication 


[] Hydreco Pumps 
(] Stratopower Pumps 0 


[] Dudco Pumps 


THE NEW YORK AIR BRAKE COMPANY 
230 Park Ave. Dept. PR, New York 17, N. Y 
Gentlemen: Kindly send additional information on the pumps } 


() Kinney Liquid Handling Pumps 
Kinney Vacuum Pumps 


[.) Avrora Pumps 





What's Happening . Secretaries Society Elects General Petroleum Names Head 
. Harmon of Indiana Standard Of Manufacturing Department 


mpar Laban bk. Harmon, secretar ! na Richard FE. Lauterbach has been named 
{ompatr Indiana) is beet manager of General Petroleum Corpora 
| lent 1 the Amer ! tion’s Manufacturn ley artment since 
( porat ecret last November I 

ice preside I t al has been manager 
ember he . et i ‘ Creneral Pet 

lent its Cl ‘ na ey erndale, Was 


Rouse, Oil Industry Veteran, 
Retires From Stanolind Oil 
FE. Rouse, vice pre 


1936 Lauterbach 


Texaco Elevates Logan, Holmes 
To Refining Department Posts 
Bel cm Saal, ic ( si R. Logan and F. H. H 


] 
ead issistant 


Refit 


SPRING 7; Fig eas Company, 


‘ 


I. Can Be Applied to Damp Surfaces 
2. Bonds Tightly and Securely 
3. Resists Chemicals, Alkalies, Acids DE nce sg Be ge oe lg sate 


named 


4. Insulates Vessels, Hot or Cold coduiiir ak tie Cheeni aaa 


5. Protects, Waterproofs, Beautifies : a dieiadiiemeiedl pana. 


An effective, new exclusive additive permits application research, 
resident 


to damp surfaces without detriment to adhesion. 


New Spring-Kote contains no flake or crystalline-type De R qdvensed 
. res r t awver wivanced 
fillers that set-up internal stresses when drying. It fy supervisor of tl iels Develop 


. ee . *° sear lepartment ft assistan 
won't scale, crack, ‘‘void,”’ or loosen. pass ) assistant 
hi ’ esearc! it lexace s Bea n, 
watories, the positron for 
Precise control of raw materials and consistent formula- Dr. Moser 
tion give new Spring-Kote positive uniformity —batch- 
after-batch, month-after-month—for utmost reliability. Missouri Synthetics Plant Will 


Be Disposed of by Sale Only 
Retains form and efficiency from —40° F. to 450° F. ' he ang m1 has bees t ab sel 
uisiana o., Svnthetic mut tuctis ta 


Contains ground cork when used for insulation. Thick- cilities, the House Armed Services Com 
nesses up tos” require no mechanical means for support. mittee has said 


Outstanding for metal-protection, for waterproofing and Indiana Standard Lab Gets 
beautifying brick and masonry. Applied by plant main- Seven University Scientists 
tenance crews or by nearby Authorized Applicators. Seven scientists and engineers from 
7 . the faculties of Midwest universities 
have been retained as summer consult 
Never before has an asphaltic mastic offered users _ ants in the Whiting, Ind., research lab 
such service and savings. Write today for complete ratories of Standard Oil Company 
. , b db Seri K : Indiana). The seven are: Harold Hart, 
information about new and better Spring-Kote. 3 5 Michigan State College; Gerald W 
. Lawton and Robert S. Kirk, University 
f Wisconsin: John M. Woods, Purdue 
University; Murlin T. Howerton, Notre 
Dame University; Gilbert P. Haight, 


Universitv of Kansas; and Ray T. Wend 
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How motorists choose the 
grade of gasoline they buy 


A merchandising opportunity is pointed up in Du Pont Survey 
Report No. 3 on Consumer Gasoline Buying Habits 


Once the motorist has decided to buy your brand of gasoline and driven into 
the station, which grade will he choose? And what is the basis for his choice 
Is it price power mileage or the particular requirements of his car? 
Findings on these questions are discussed in Report No. 3 of Du Pont's 
Consumer Gasoline Buying Habits Survey. It is now being distributed to 


refiners and marketers. 


All dressed up... 
IN PETROLEUM PRODUCTS! 


Miss Joanne Melberg was crowned 
Queen ol the Lakes at the Minneapolis 
Aquatennial Summer Festival — last 
month 

But what, you ask, has that got to do THREE REPORTS on Du Pont's continuing survey of Gasoline Buying Habits have been published 


with the pe troleum business? Just this so for. The first wos a study of service station selection and loyalty. The second covered brand name 


Miss Mi Ibery’s entire wardrobe. ine lud recognition and loyalty. Future reports will deal with price and credit cards, oil and TBA purchases, 


ing the nylon evening gown she is and dealer services 
wearing in_ the picture above was 
made ol petrol um-based synthetic lo get this information, 3,100 house ducted as part of the Du Pont surves 
fibers. In addition to this nylon dress hold interviews and 21,000 observa National in scope, the survey is repre 
her official Festival wardrobe con tions at 1,193 service stations were con sentative of gasoline buying pattern 


tained suits, dresses, gloves, hats and a and trends throughout the countrs 
bathing suit of “Dacron” polvester 
fiber And as Oueen ot the Festival ress now being made in the de velop WEST PREFERS PREMIUM 


she Is bye in sp nsored by the Oil In ment ol > trol tin based che Trike il In onhy one ot the four major ! ol 
dustr Information Committee of the pr “duct The compl te roll call in marketing areas of the | S., dos the 
American Petroleum Institute cludes hundreds of products that make preference for premium exceed that tor 
s fashionable wardrobe is an ex our work easier, our recreation more regula This is in the West where 
the petroleum enjoyable, our homes more livable, our 55,2'+ of the motorists say they usuall 
ire working to farms more productive, and our indus buy the premium grade. In the South 
ld of new prod tri more efficient products like the preference tor the two grack I 
: inti-freeze, insecticides, synthetic rub practicall ml. In the Central area 
milli ms of peo ber weed killers plastics explosive a big m ! preter re TAY md regu 
Du Pont are | fini s, detergents and pharmaceuti 1 edge over premium for the 
tremend us prog ( ; rl elerence in the Northeast 
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PETROLEUM CHEMICALS DIVISION 


Survey Report 


PRICE FACTOR 
pected. the « 

vho own more eXPCHsive 

n the higher incon re 
princip il premium pure haser 
Among those 
uistiall boy the rewular rack 51.9 
sich the 
Hlowever, there ji 
performance of regular a reason for 
if election Many of those who u ual 
performance 1 


motorist urve 
do sO) bere itise if 1} che apet 


equal mention ol 


| mse re har i it 
itistactor 


rebtitn 


or equal to that of pre 


PERFORMANCE COUNTS 
Among the 


by far the greatest majority gave rea 


prem users SsuTVEeVet 


ons that added up to “performance 

OF these, 56.9 specific illy stated that 
more power better pickup 
tion and all-around performance wer 


iecelera 


the main reasons for their choice. One 
quarter said they use premium because 
it prevents knock Better mileage, taster 


tarting and high-compression engine 


NEWS 


GULF COAST DISTRICT MANAGER 


CHARLES D. TOWERY is manager of the 
Du Pont Petroleum Chemicals Division 
Gulf Coast District. He joined the 
Du Pont Company in 1947. After thre 
yvears as a sales-service representative 
in the Petroleum Chemicals Division 
he was made district manager of the 
Mid-Continent District and was trans 
ferred to his present assignment in 
1952 

Mr. Towery brought to Du Pont a 
broad background in oil refining. It be 





gan with i B.S degree in Chemical En 
gineering from Texas A&M in 1952. He 
then joined the sales de partment ot th 
Gulf Oil Corporation 

In 1934 he joined the Smiths Bluft 
Refinery of the Pure Oil Company. For 
three vears he worked on all phase s ol 
physical and chemical analysis—includ 
mg knock test engines—at the refiners 
control laboratory 

He was transterred in 1937 to Pure 
Oil ¢ ompany s operating cle partment 
The re he iii d 
wide experience in distillation, treat 
blending, instrumenta 


asa proce SS CHUNCC! 


me pumping 
tion and many other facets of oil re 
fining. Later he was moved to the com 
pany s ¢ hicago office and was assigned 
to pilot plant studies 

Mr. Towery was called by the Navy 
in 1942 as petroleum specialist. Fol 
lowing his discharge in 1945 as a Lieu 
tenant Commander, he was associated 
with Bethlehem Supply Company as 
sales engineer in the Refinery Sales 


Department. 


requirements were given as reasons tor 
choosing premium by the remainder of 
motorists who usually buy it 

When asked directly what they con 
sidered the chief differences between age of mentions 
the two grades, the motorists surveved 
supplied a wide variety of answers SALES OPPORTUNITY 
starting speed One of the most interesting parts ot 
this Du Pont Survey Report No. 3 deals 
with the way in which motorists ask 
for, or “are sold,” a particular grade of 
gasoline This part of the survey is 
based on the service station observa 





gredients received a smaller percent- 


LITERATURE AVAILABLE 


Here is a partial listing of the bulletins 
reports, booklets and aids available to 
you through any Du Pont Petroleum 
Chemicals Division district office 
The Service Station and the Motorist 
Report Nos. 1, 2 and 3 are now 
ready for distribution. Authoritative 
studies on gasoline buving habits in 
regard to service station loyalty 
brand name loyalty and gasoline 
S« rials \ 5396 
A-5347 and A-5826 
Du Pont Fuel Oil Additive No. 2—A |2 
page bulletin describing this ashless 
stabilizer and dispersant which pri 
vents clogging of fuel oil screens 
Serial A-520] 











Power, octane rating 


mile ive ina smoothne ss of perform 


Acceptance of premium is high 
when offered. even by owners 


of elder and cheeper cars 


tions. These observations reveal what 
motorists and dealers ac tually do at the 
point of purchase rather than what 
they think they do or say they do when 
qq stioned grade selection 

These observations showed that two 
thirds of the premium purchasers re 
queste d it themselves. Only one out of 
eight of all the motorists observed were 
offered premium. However, two out of 
three ot the 
were offered premium 


motorists observed, who 
followed the 
suggestion of the dealer in grade selec 





thon And even mong the owners of 





older and che aper cars the acceptance 
of premium grade offers was high 
Information like this, we believe. can 
A TYPICAL PAGE from Report No. 3 shows | be extremely valuable to oil companies 
that customer acceptance of premium grade . 
mn pl inning their service station met 
Better Things for Better Living 


through Chemistry 


Chemicals 


Phone COlumbus 5-3620 
Phone RAndoilph 6-8630 
Phone Tulsa 5.5578 
Phone PReston 2857 
Phone MAdison 169! 


gasoline is high, when offered by dealer } 
chandising and promotion campaigns, 


Petroleum 


encountered, Such tactors as knock re 


] 
ince were the answers most frequently 
vddition of special in 


sistance and the 


\ NEW YORK, N. Y.—1270 Ave. of the Americas 
E. |. DU PONT DE NEMOURS & COMPANY (INC.) District \ CHICAGO, iLL.—8 So. Michigan Bivd. 
« \ 5 2) > altimore venue 
Offices } HOUSTON, TEXAS—705 Bonk of Commerce Bidg 
LOS ANGELES, CALIF 612 So. Flower St 
N CANADA, Conadian Industries Limited—Toronto, Ont Montreal, Que 
NTRIES. Petroleum Chemicals Export—Nemours Bidg., 6539—W 


Petroleum Chemicals Division . Wilmington 98, Delaware 


Calgary, Alto 


OTHER < mington 98. De 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 
Printed in U.S. A, 





entists 1 
Immer vaca 


rk _ } 


Conoco Announces Promotions 
For Refinery at Ponca City 
i | 1 Tet I ts Ponca 
kl ive been ant need by 

it pen otter ps 


He 


rring later that year 


lls, Texas, as resident e1 
came resident engimeer a 


1940. He 


el pla el 


t 
! 
promoted 


as 
at Ponca City 


Olin-Mathieson Owned Firm 
Will Manufacture New Chemical 


Olin Industries, Inc.. and Mathieson 
have formed 
manutacture 


Chemical Corporation 


Matholi Corp 
ll 1 ce research on hydrazine, 
} 


mmercial cl 


ration to 
nduct 
emical 
lin will be equally owned by 
Mathiesor lohn M Olin, pres 
Olin, will be president of the 
poration, whose board of direc 
include four representatives 
ot the 
cert will 


mpleted first 


parent companies. The 
Mathieson ‘ 
commercial 
plant at Lake 

] 


als take over a substan 


acquire 


azine Charles 
patents and patent ap 
Olin’s labora 

- has beet 
experiments, but 
itives have now beet 
d in medicimal, 

many other 


Tre re 


Celanese Adds Shine, Wenzell to 
New Development Department 
Woaillias \. Shine and P. Wenze ll, iD 

d the depart 

Celanese ( Amer 

years Shine has 


Devel pment 
orporation of 
i¢ last three 
marketing development 
Hoffman and Company 
affiliate of Imperial Chen 
Wenzell goes to Cela 

( S. B Mines, 
been engaged in synthetic 


rk tor the past four 


ureau of 


department was re 


I I. Powers as 
technological de 


abroad 


August, 


Macco Corporation Names Ash What's Happening... 


General Construction Head 


Grace Chemical Adds Mueller 
To Staff of New Memphis Plant 


Max | Mueller, tormerls 
neer for |. T. Baker Compan 


named chief technologist of Gi 


general 
Ret 


L.. Kk. Ash 
nstruction superintet 
livision of M 


ration, | 


has been appointed 
dent of the 
wc 
ita et em 
is beet 
ae ( hem 
ical Company's $19 million nitroget 
plant w under ructi near Mer 
is Temporartil Mueller will be as 
signed to the Development department 
New York until 


he takes up his duties at the plant 


Grace Chemical in 


Wheeler 


: Anglo-lranian Moves Trantor 


To Aden as General Manager 

A. W. G. Trantor has been appointes 
manager of Anglo-lraman Ohl 
' \den refiners He was pre 
lo-lraman’s 


1 
genera 
Ash ( 
mpany s 
] 


surveys viously works manawer at Ang! 


Prevent thermometer fogging 


No matter how long you dunk it, 
you can't cloud the accuracy of 
a Rochester dial thermometer. 


THIS SUBMERSIBLE QUALITY is impor- 
tant to you. It means fast, easy temper- 
ature readings . .. without any danger 
of a foggy crystal causing inaccuracy. 
Rochester dial thermometers are as- 
sembled and hermetically sealed in a 
special humidity-controlled “dry” 
room. This eliminates any possibility of 
condensation inside the thermometer. 


ALL STAINLESS STEEL CONSTRUCTION— 
All outer parts 
Rochester dial thermometers are stain- 
less steel. What's more, the case, stem 


hard blow should knock it out of ad- 
justment, you can have it back on the 


(except crystal) of 
job in less than a minute ... without 
and nut are fused into a single corro- taking the thermometer apart or break- 


sion-resistant unit by an exclusive ing the hermetic seal. 


Rochester welding process. 
You can order Rochester thermom- 


EXCLUSIVE OUTSIDE RECALIBRATION— 
Rochester makes the only industrial 


eters from one ot our spec ialized in 
strument representatives listed in 


thermometer that can be recalibrated Sweet's Catalog. Just mail the handy 


from outside the case. If an extremely coupon for full details. 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xocheller 


DIAL THERMOMETERS TITLE 
GAUGES 
AMMETERS 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, N. Y. 


Send me complete information on Rochester 


dial thermometers 


NAME 


COMPANY 


ADDRESS 
Peale | ear 
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urra 
urbines 


Geared vertical Type V tur 
bine driving cooling tower 
circulating pump. Horse- 
power is 294 at 4000/1760 
RPM with 150%, D&S steam, 
atmospheric exhaust. 


>. 


ala 


@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical 
pumps of all types. The Murray Vertical V turbine is designed 
from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 

Murray vertical turbines can be furnished for steam pressures 
up to 600*, 750 F. TT. and back pressures as high as 100* 
and can carry most normal thrust loads imposed by vertical 
pumps. 





Vy | 4 ih AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 


What's Happening... 


new §80,000-barrel-a-day Kent 

on the Isl i Gr: England 
ricksor wl joined Anglo-lranian 
1922. succeeds Trantor as works 


ager at Kent 


University of Michigan Hosts 
Phase Behavior Conference 


Eight formal papers headed the pro- 
gram of the Research Conference on 
The PI ase Behavior of the H ydrocar- 
bons held last month at the University 
ff Michigan. Of the 80 people gathered 
to hear the papers ind enter imto dis 
cussion of phase behavior, 30 had been 
at the University for two weeks prior 
to the conference attending an inten 
sive course mn the phase behavior of 
hydrocarbons. Papers and _ discussion 
interest: mixtures 


at low temperatures, naturally occuring 


were on three areas ot 


systems it petroieun I rvoirs and 


non-ideal systems. Dr. Roger H. New 
ton, Badger Manufacturing Company, 
addressed the grouy ! comparison 
ot “exact and “enwineet g”” science 
In the panel discussion, Dr. Riki K 
bayashi, Rice Institute, presented t! 


present status f wmtormation at 


temperatures and included a correlation 
of equilibrium relations for complex sys 
tems contaming hydrogen which had 
been developed during the intensive 
cour;°r se 

In reviewing the reset r problems 
Dr | ] Organick, nited Gas Cor 

ration, stressed the 1 for more in 


onstituents present i crude oils and 


px 
formation on the nature of high boiling 
‘ 
4 


ondensate 

Dr. J. A. Gerster, University of Dela- 
wart reviewed the sit on relative to 
non-ideal systems, as did the paper by 
Professor G. M. Brown, Nort! 
University. The paper by Dr. Donnelly, 
Wayne University, showed a unique be 
havior of carbon dioxide in the Methane 
carben dioxide system 

D. ¢ Gami presented paper 
phase behavior studies ; Illinois In 


rthiwestern 


stitute of Gas Technology 
Dr. Fred Poettmann, Phillips Petre 
leum Company, presented the ethane 


liqui 1 


ethylene system in whicl vapor 
equilibria data were correlated by the 
Gibbs-Duhem relationships to provide 
in excellent set of data at low tempera 
tu tor the sy 

The paper by irymer Wilham 
and Dr. D atz niversity of Micl 
igan, presented ! 


es 
yvdr eT 


bons 


behavior of 


+} 


(Other papers presented e phase re 


’ 
lationships of binary systems of alcohols 
and ether and discussed the application 

f the eq on of state and its useful 
ness im undamental or long-term 
view in correlating experimental data 

Professor Brymer Williams was get 


eral chair f the meeting 


Hydrocarbon Research Elected 
To Constructors Association 


The National Cor structors Associatior 
has elected to membe rship H vdroe arbon 
Researcl Ime Che association is an or 
gamization composed of leading engineering 
and building firms engaged in the design 
and construction of chemical plants, 


steel mills and peti leum refineries 
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A Logical Way to 


CURE 


Salt-water 
CORROSION TROUBLES 


Here’s how TIDE WATER ASSOCIATED OIL 
COMPANY uses the cure... 


Existing tubes in the majority of 
exchangers cooled by salt water are being 
replaced with 70-30 cupro-nickel alloy tubing. 

During World War II cupro-nickel 
condenser tubes were reserved exclusively for 
naval vessels and tankers, but in 1947 TIDE 
WATER began to make sizeable replacements 
... using large quantities of Anaconda Super 
Nickel 702 tubing produced by THE AMERICAN 
Brass CoMPANY, Waterbury, Conn. 


Thin walls of this strong tough alloy resist 
corrosive and erosive attacks from various 
cooling media, including polluted, silt-laden 
waters of harbors and estuaries. 

Along with ability to withstand a wide 
variety of corrosive agents, the 70-30 cupro- 
nickel tubing provides outstanding resistance 
to pitting and stress corrosion cracking. 
Moreover, with cupro-nickel, there is no 
danger of dezincification. 

Wherever heat-transfer capacity is a factor 

. where wall thickness allows but little 
tolerance for effects of corrosion and erosion... 


70-30 CUPRO-NICKEL 
TUBING keeps heat-transfer 
capacity up by keeping corrosion 
down, ‘+1IDE WATER ASSOCIATED 
Or COMPANY, Bayonne, N. J., 
utilizes large quantities of this 
alloy in the form of AMERICAN 
BRASS COMPANY'S Anaconda 
Super Nickel 702 tubes. This 
tubing gives TIDE WATER 
excellent service in heat 
exchangers subject to the highly 
corrosive salt water from the 
Layonne Harbor as coolant 


specify 70-30 cupro-nickel tubes. They 
eliminate those hidden taxes on profits 
represented by maintenance and replacement 
expense, loss of heat transfer capacity and 
interruptions of operation resulting from 
corrosion, 

Cupro-nickel is produced in tubing, rod, 
strip, wire and sheet, and also in cast form. We 
shall be glad to give you additional 
information about these versatile alloys and 
help you select the one best suited to your 
requirements. Write us today. 

At the present time, nickel is available for 
end uses in defense and defense supporting 
industries. The remainder of the supply 
is available for some civilian applications 
and governmental 
stockpiling. 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vorx's.n-v. 
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What's New in Manufacturers’ Literature 





Organic Chemicals Addition 


The first supplement to its current 
published list (No. 38) of more than 
3500 organic chemicals it supplies has 
been announced by Eastman Kodak 
Company. The supplement lists 40 addi- 
tions to the catalog, showing the name 
of the chemical, its melting or boiling 
point, structural formula, molecular 
weight and price according to quantity. 
It also includes removals and price 
changes. 

Included among the new compounds 
listed are such items as 2-(o-Hydroxy- 
phenyl) benzoxazole, a reagent for the 
gravimetric determination of cadmium 
with a minimum of interference by most 
of the common metallic ions. It is said 
to give results accurate to better than 
0.2 mg in samples containing from 5 to 
50 mg of cadmium, and purified natural 
pulegone, a liquid of boiling point 
95-98 F. at a pressure of 12 mm which 
is present in such essential oils as oil 
of pennyroyal and oil of peppermint. 
This purified pulegone has a character- 
istic odor and flavor somewhat reminis- 
cent of peppermint oil, and can be con- 
verted into other mint-flavored mate- 
rials. 

Circle No. 1 on Postcard 


Barrel Handling 


“The Logistics of Barrels,” an eight- 
page booklet offered by Elwell-Parker 
Electric Company, explains many cost- 
cutting methods for handling of barrels 
and barrel shapes by power industrial 
trucks. The illustrated publication ex- 
plains how any cylindrical-shaped con- 
tainer can be assembled on paliets or 
skids for effective handling. 
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EASY TO USE 


Circle on one of the cards at 
right the identifying numbers 
of each new equipment and 
catalog item or advertised 
product on which you want 
more information. Print your 
name and address plainly. 
Tear out and mail card. 
That's all there is to it. No 
postage is required if card is 
mailed in U.S.A. Your re- 
quest will be forwarded 
promptly to the compan 
concerned, and the reply will 
come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





Control Instruments 


A new catalog of control instruments 
for furnaces, ovens, dryers and kilns has 
been published by The Bristol Company. 
Featured in the catalog are electronic 
dynamaster potentiometer and millivolt- 
meter type pyrometer controllers, re- 
corders and indicators. A variety of 
electric, air-operated, electronic control 
instruments for use with fuel-fired and 
electric heating equipment of all types 
is listed. Complete engineering specifica- 
tions and prices are given. 


Circle No. 3 on Postcard 
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Pipe Fabrication 


Fabrication of pressure piping for in- 
dustrial use is the subject of a 16-page 
brochure recently released by Western 
Piping Supply division of The Lummus 
Company. Entitled “Meet Western Pip- 
ing Supply,” the booklet presents a pic- 
torial tour through the company’s fabri- 
cating plant. Pictured and described are 
shop facilities and the steps taken in 
producing pre-fabricated piping for the 
power generation, petroleum refining, 
chemical and heavy industries. 


Circle No. 4 on Postcard 
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| What's New in Manufacturers’ Literature 





Stress Rupture Values 


A new data card published by the 
Tubular Products division of The Bab- 
cock & Wilcox Company presents stress 
rupture data on a number of B&W 
Croloy tubing steels and other materials 
designed for high temperature service. 
The card, known as TDC-153, should 
be of interest to engineers associated 
with the design of equipment operating 
under stress at high temperatures over 
longer periods of time. 

In essence, the stress-rupture test is 
an overloaded creep test which is con- 
tinued to actual failure of the specimen. 
The tests are made by subjecting a 
series of test bars to static stresses of 
various magnitudes at the selected tem- 

rature level and determining the time 
or fracture. 

Circle No. 5 on Postcard 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 





Motor Starters 


Allis-Chalmers Manufacturing Com- 
pany’s size 0-3 ac across-the-line motor 
starters are described in a new eight- 
page bulletin released by the company. 
The booklet covers manual and magnetic 
types of starters, and combination and 
reversing starters as well as push button 
control stations. Operating arrange- 
ments are described. 

According to the bulletin, all starters 
are equipped with thermal overload pro- 
tection devices and the magnetic starters 
can be connected for either low voltage 
protection or low voltage release. 
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Sulfur Content Measurement 


The Consolidated Titrilog is discussed 
in a new folder published by Consoli- 
dated Engineering Corporation. Offered 
in the 26-102 cabinet model and the 
Model 26-103 portable unit, the Titrilog 
“represents an effective, economical 
means of continuously, automatically re- 
cording the concentration of sulfur com.- 
pounds in gas streams or atmosphere.” 

Among the features of this chemical- 
electronic instrument listed in the folder 
are high sensitivity, versatility and fast 
response. An important phase of its 
application is air pollution study and 
monitor-recording of such substances as 
sulfur dioxide and hydrogen sulfide 
caused by effluent gases, toxic leaks, or 
accidental discharge within a plant. 


Circle No. 7 om Postcard 


Nickel Steel Tubing 


The mechanical and working charac- 
teristics, heat treating behavior and weld- 
ability of a new 9 percent nickel and steel 
tubing are contained in a new brochure 
published by The International Nickel 
Company, Inc. In ten pages of charts, 
tables and photographs, the booklet pre- 
sents data showing that the tubing is 
suitable for low (—320F.) temperature 
service; also for the oil industry where 
chloride salts, hydrogen sulfide, car- 
bonic acid and certain organic chemicals 
are encountered; for the paper industry 
where sodium hydroxide and black liq- 
uors are met; and for the chemical in- 
dustry because of its greater resistance 
than ordinary carbon or low alloy steels 
to corroding influences, and its tough- 
ness and high physical strength. 


Circle No. 8 on Postcard 


Petroleum Books Catalog 


Gulf Publishing Company’s Book de- 
partment has issued a new catalog of 
petroleum books published by or avail- 
able through it. The catalog gives de- 
scriptions, subject material and prices 
of over 125 currently available books 
written by authorities on almost every 
phase of the petroleum and related in- 
dustries. The catalog is free on request. 
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NEW in Equipment... 


Chemical Feed Unit 
Philadelphia Pump and Machinery Com 


pany'’s packaged chemical feed unit 1s 
completely piped, ready for connections to 


Turbocharged Compressor Unit the plant chemical feed piping and to 


the electrical control equipment, whether 
manual or automatic, The unit is a sell 
contained assembly comprising a sturdy 
welded steel chemical solution+tank of 
50- or 100-gallon capacity mounted above 
a controlled capacity pump. It operates 
- . directly from available electrical circuits 
90 percent more power than any non-turbocharged unit of —[; js supplied with sicht gage and a 
“special” steel strainer between the 
pump and tank 
rhe manufacturer reports that me 
chanical agitators can be provided to 
supply vertical agitation rather than the 
ie new Clark Bros. Company Model icteristics of its companion gas-engin« usual horizontal type. Controlled capac 
is the first turbocharged 2-cycle, driven compressor. It operates at con ity pumps are available in either simplex 
angle, gas-engine-driven compres servative speeds and temperatures for of duplex types 
sor unit produced in the U. S. The unit, extremely long life and dependability Circle No. 12 on Postcard 
which lops 1320 brake horsepower For its size and horsepower, the man 
as eight vertical, in-line cyclinders of ufacturer says, the Clark TRA is the 
14-inch bore and 14-inch stroke, inte most rugged compressor ever built Safe Flowmeter 
grally connected to horizontal compres This item supplements Clark Bros. Company Purging or freezing of instrument 
sor cylinders data on pages 301 -302 of The Refinery Cata lines can be eliminated by Flovane 
The TRA represents a unitized, int log, 20th Edition Line Engineering Company's new flow 
grated de sign The turbocharger and Circle No. 10 on Postcard meter. The unit utilizes the principle of 
ymmpressor have been specificially de flow velocity instead of pressure-drop 
signed and built by Clark to operate as taps. No long, straight approach and 
i “perfectly matched, balanced unit.” Lightweight Couplers discharge are required, as in most flow 
Some of the outstanding features meters 


laimed for the Clark TRA are 


First unit of its type produced in the U. S. claims 


comparable bore and stroke. 


A new technical catalog issued by 
Snap-Tite, Inc., lists the features of its 


Fifty percent more power than an) ‘ , 
* I ’ new “Hi Flow Line” of quick connect 
non-turbocharged unit now built of com : ae ie Feat ated 

ais nnec coupte Ss eatures istec in 
parable bore and stroke : : 


pewter clude: greater flow; smaller dimensiona 
mservatively 


Normally hazardous fluids are safel 
metered with this new unit, the manu 
tacturer reports. The metered fluid need 
never leave the pipe, since indication 
rated and guaranteed , 
burn substantially less fuel than anv Hs . 0 ws weight; and higher pressure to the indicator rather al y routing 
as-engine-driven compressor now built ne 


is remote and obtained by air pressure 


. di ¢ , : fluid to be measured u l i¢@ meas 
I wenty-five percent less water om . “eo hea rte - ‘ iring device 
ng load uplers indicate u ov A further s re of Flovane 
Fue WmMp nm pri ically ce ‘ - : ; y ’ ct is that it ’ " {. Since no 
’ ; ! and even 


between 70 electri ( . ! ad there is no 
j 


mum loa . : : — ges — danger tro t ctr parks Adaptable 
(Quieter ‘ rat nm: 1 , ‘ ce . rt | = ’ , t may he . 1 ] ure pressures 
Ot MMM) pst 
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WHEN IT’S LIQUID LEVEL CONTROL 














LEVEL-TROL 
... the Accepted Standard 


for a liquid level controller that is high in 





sensitivity and accuracy, versatile in handling. 
all kinds of liquids, ruggedly built, easy to 
operate and simple to maintain. 


Write for Bulletin F-3 


CISHER FISHER GOVERNOR COMPANY : Marshalltown, lowa 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE 
AND LIQUID LEVEL CONTROL 
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This item supplements Owens-Corning Fiber 
glas Corporation data on pages 817-820 of 


The Refinery Catalog, 20th Edition 
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Stationary R-C Inert Gas Generators 
furnish piped supply of blanketing gas 
for purging and other processing 
operations. 


Mounted on trucks or trailers, portable 
units can be quickly rushed to any 
dangerous area, for temporary stand 
by or active protection 


Where materials or processes may cause ex plosion- 


R-C INERT GAS GENERATORS 


produced fires, such hazards can be greatly lessened by 


stand-by R-C Inert Gas Generators. 


From stationary or portable units, a continuing flow 


of inert gas will blanket dangerous areas or can be 


used 


for purging explosive gas or liquid lines. Using either oil 


or gas as fuel, they operate at very low cost. Frequently, 


the comparatively small investment can be absorbed by 


more favorable insurance rates. 

Units are available in capaci- 
ties from 1.000 efh to 50.000 
efh, with characteristics to 
match specific requirements. 
Write for details on how your 
fire and explosion risks may 
be reduced with R-C Inert Gas 
Generators . . . built by the 
specialists in equipment to 


handle gas and air. 


Roors-POnweRsvite 


swe 


A DIVISION OF DRESSER INDUSTRIES, INC 


533 Crescent Ave 


Connersville, indiena 


NEW Equipment... . 


Portable Fire Extinguishers 
A new 


bon dioxide fire 
| 


complete line of portable car 
extinguishers has beer 
anne unced by Ame rican | akrance 
Foamite Corporation. Five Alfc 
of this design, which has a new an 
avail 


models 


simplihed, faster-acting valve, are 
Models Nos. 2 2. 5 10, 15 and 20 
| 


numbers denoting also the 


able 
the model 
capacity of the units 


weight respective 


extinguisher! Valve has 4 


The new ‘ 
ver the valve 


number of improvements 


it replaces, imecluding: increased sim 


plicitvy—disassembles for servicing witl 
ut special tools: operates taster 

level directly over the valve 

stem gives quicker disch pressure 

siphon tube; 


mounted imstead of on t p 


squeeze 
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safety dis¢ 1s 
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removable 
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Double-prong locking pin (two lock 
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prevents locking pin trom fall 

| I being 


protection 


with one 


ostcard 


Small and Compact Pump 


Small and compact, Orlich Bros. Ma 
chine Works’ “Litth 
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ment and all 
to 800 psi. It 
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features a new ball and 
tor “efficiency ind econ 


( he Tri al 


my.” 

sides consist ot 
seat units (two 
complete 


' ed 


Suction and discharge 
ball 
seats) im one 


balls 


unit 
t} 


integral and 


ind two 
These units are 


easily re a 


um Refiner 


Petrol 





CAT CRACKER AT 


Chicago Bridge & 
furnishes reactor an 


\ 9-ft. 6-in. diam. by 34-ft. 6-in. 
reactor and a 15-ft. diam. by 38-ft. 
6-in. regenerator were fabricated in 
our Chicago plant for the UOP Cata- 
lytic Cracking Unit shown at the 
right. This installation was built for 
the Refinery Engineering Company 
of Tulsa at the Anderson-Pritchard 
Oil Corporation refinery in Arkansas 
City, Kansas. It has a capacity of 
1,600 bbls. per day and produces 
gasoline and heating oils from 
vas-oil. 

Chicago Bridge & Iron Company 
builds reactors, regenerators, refinery 
towers, Hortonspheres. Hortonspher- 
oids, Horton Floating Roofs, Vapor- 
spheres, Vaportanks, Hortondome 
Roofs, and other welded steel plate 
structures for the petroleum industry. 
For information, estimates or quota- 
tions, please write our nearest office. 
There is no obligation on your part. 


CHICAGS BRIDGE &4 IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Philadelphia 3 1608—1700 Walnut Street Building 


Pittsburgh 19 3237 Alcoa Building 
San Francisco 4 1551—200 Bush Street 
1331 Henry Building 
1626 Hunt Building 


Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Seattle | 
Cleveland 15 2234 Midland Building New York 6 3302—165 Broadway Building Tulsa 3 


REPRESENTATIVES AND LICENSEES 


Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Stee! Works Limited, Fort Erie, Ontario, Conada 

Compagnia Tecnia Industrie Petroli, Rome, italy Motherwell Bridge & Engineering Company, Motherwell, Scotland 

Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 

Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda., Av. General Justo, 275, Grupo 306, Rio de Janeiro, Brazil 
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on Refinery 
Painting 





ruzzled over painting problems? Here's a new 
guide that takes the guesswork out of refinery 
painting. In 12 easy-to-read pages, with painting 
recommendations in handy check chart form, it 
tells at a glance the right paint to use on each type 
of interior or exterior surface—for surfaces ex- 
posed to various temperatures and operating 
conditions. 

Included are suggestions on surface preparation 
and helpful painting hints. 

Ask for your copy ... write for Brochure A-770. 
The Sherwin-Williams Co., Petroleum Division, 


Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


NEW Equipment 
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This item supplements Crouse-Hinds Com 
pany data on pages 326-327 of The Refinery 
Catalog, 20th Edition 
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Corrosion Solution 


Boltaron 6200, a rigid, unplasticize 
lyvinyl Chloride, i subject of a 
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Measured in years, it is less than a century since Colonel Drake drilled the first oil 
well, in 1859. Measured in terms of the gigantic American petroleum industry which 
grew from his pioneering enterprise, the August day when his well spurted forth the 
long-sought oil was more than forty billion barrels ago. 


Two thousand barrels was the output in 1859. About two billion barrels now come 
yearly from American wells to meet the demands of the modern motor and the varied 
other uses of petroleum products. 

For decades, Sun Ship has played an important part in construction of the refinery 
equipment . . . fractionating towers, condensers, pressure vessels, machinery and other 
equipment ...to meet these demands. The facilities, modern manufacturing methods 
and skilled personnel at the great Sun Ship plant provide a combination that has 
consistently shown its ability to serve the petroleum, chemical and petrochemical 
industries in the task of building a greater America. 


N 


CULL 
SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
25 BROADWAY « NEW YORK CITY 
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NEW Equipment... . 


sheet, lists properties of the product and 
presents some of its typical fabrications. 
According to the folder, “continuing 
laboratory tests already have shown 
Boltaron’s outstanding chemical resist- 
ance to the corrosion caused by organic 
and inorganic acids, alkalies, alcohol and 
foodstuffs.” 
Circle No 23 on P Sle ard 





Gasoline Antioxidant 


EQUALLY EFFECTIVE IN BOTH MOTOR AND AVIA- 
TION GASOLINES, “Impruvol 33” retards the forma- 
tion of gum resulting from oxidation. 


WILL NOT CONTRIBUTE TO INDUCTION SYSTEM Refractory Materials Gun 
OR ENGINE DEPOSITS. In fact, “Impruvol 33” re- | ‘Mesias Medenetaiinn | ompany has de 
duces engine deposits in actual performance. veloped the Refract-O-Rite Gun for use 
| in connection with the pneumatic em- 
: . | placement of castable refractory prod- 
WILL NOT IMPART COLOR TO GASOLINE since it ucts. The unit ts an innovation in the 
does not form undesirable color bodies with trace com- field of “shooting” materials in place 
rather than pouring or troweling 
pounds. Principal advantage of the gun, as 
| listed by the manufacturer, is that the 
| correct amount of water is added in the 
| 


CAN BE ADDED EARLY IN THE REFINING PROCESS 
a e é fae mixing chamber of the unit, and the ag- 
when the gasoline is most susceptible to inhibitor ad- gregates in the materials remain in 


dition. Available in easy-to-use liquid or flake form proper balance and in suspension as the 
4 mixture is conveyed through the hose 
and sprayed, with controlled air velocity, 
CANNOT BE EXTRACTED FROM THE GASOLINE by to the target. The gun thus overcomes 
ate - » glew . a ‘ eg a the seriousness of separation of aggre 
water, caustic, clay, or the commonly-used pipe line ontieteh, tie: tihen ani sala iene r wetting 
corrosion inhibitors. Rebound loss is reduced to less than 5 
percent The gun's finger-tip density 

control is easily regulated at the nozzle 


Y BE USED TO INHIBITOR-SWEETEN SOUR by the operator. Refractory materials 
GASOLINE. Replaces doctor and copper sweetening. may be applied with a dense, abrasion- 


resisting Mass, Or an open, porous-type, 
insulating body 


SAFER TO HANDLE since it is practically non-toxic Ciecle No. 24 on Postcerd 
and non-irritating. 


_— Industrial Wire Cloth 
MORE ECONOMICAL on an active-ingredient per- Comddtdns Wire Cit Company tes 


formance basis than any of the gasoline antioxidants issued a brochure describing its line of 
now being used. wire cloth, both in bulk and in fabri 
: | cated parts. Some of the company’s fa 

cilities, as v : pes of wire clotl 


For further information on “impruvol 33” or DBPC, write: are pictured 


KOPPERS COMPANY, INC. Circle No. 25 on Postcard 


Chemical Division, Dept. PR-83, Pittsburgh 19, Pa. P . 
Correct Engines Ratings 


In the June, 1953 Petroleum Refiner 
(New Equipment section, page 168), the 
ratings of The Cooper-Bessemer Cor 
poration’s 4-cycle, Type LS engines 
were erroneously given as “from 690 to 
250 hp.” The correct ratings of the en 
vines are 690 to 2500 hp 


Petroleum Re finer ‘al. 32, No 





Walworth’s NEW small cast steel valves 


SERIES 1500 — SIZES % to 2 inches 


HGH 


Walworth is proud to make these new 
Small Cast Steel Valves available to 
power stations .. . oil refineries ... 
ships ... wherever piping is subject to 
severe pressures and temperatures. 
Non-shock service ratings of these 
valves: 1500 psi—950F for steam; 
3600 psi—100F for water, oil or gas. 
Cast of chromium molybdenum steel, 
they are compact and light, yet ex- 
ceptionally strong. Both Y-Globe and 
Angle type valves are available. 


handle 


Angle Valves: 


No. 5587— 
Socket Weld End 


No. 5586— 
Screwed End 


BIGTRIBUTORS IN 


luqust, 1953 


PRINCIPAL 


temperatures 


pressures 


Y-Globe Valves: 
No. 5585—Socket Weld Ends 
No. 5584—Screwed Ends 


Simplified Walworth design eliminates many of the valve prob- 
lems encountered in high pressure service. Among the features 
of this new valve are: 

INTEGRAL BODY AND YOKE — made from a single casting without 
threading or welding. Bonnet joint — always a potential source of 
leakage — is eliminated. Valves can be reassembled quickly and easily. 
ROTATING DISC — prevents valve seat distortion and consequent leak- 
age. Cuts down replacements. 

WELDED SEAT RING — compensates for changes in pressure and temper- 
ature—eliminates a major source of leakage. 

SPECIAL BACK SEAT BUSHING — permits repacking the valve under 
pressure with greater safety. 

PACKING CHAMBER — designed to dissipate heat thus keeping packing 
rings at lower temperatures—gives them longer life. 

These valves are available with either socket weld ends or 
screwed ends, in sizes ranging from '4 to 2 inches. For further 
information on Walworth series 1500 Small Cast Steel Valves, 
see your local Walworth distributor, or write for Circular 
No. 134. 


WALWORTH 


valves e fittings e pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
THE WORLD 


CENTERS THROUGHOUT 
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PROCESS EQUIPMENT NEWS 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY 


Exchangers Headed for 
Sumatran, African 
and Domestic Plants 


Undergoing hydrostatic tests and in- 
spection prior to shipment is this group 
of exchangers (see below) headed for 
several domestic refinery sites. Others, 
now being fabricated, will soon be 
shipped to a refinery in Palembang, 
Sumatra, and to South Africa. 

The exchangers scheduled for South 
Africa are most unusual in that they 
will handle products at temperatures 
up to 1775°F. Specially-developed for 
this particular operation, the five units 
are being fabricated in the U.S. by 
Kellogg because of the firm’s extensive 
experience in the welding of high alloy 
equipment, 


Tubes and tube-sheets of the ex- 
changer are being fabricated of Type 
310 stainless steel. The shells are insu 
lated on both the inside and outside. 
When in service the units will be em 
ploved for pre-heating feed gas going 
to a reformer that produces reaction 
yas for the synthesis of gasoline. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


AUGUST 1953 


Minimum Pressure-drop in Unusual 
High-Vacuum Condensers 


These are the shells for two of 
four special vacuum condensers 
scheduled for installation this sum- 
mer ina major Gulf Coast refinery. 
When in service they will condense 
the overhead from a vacuum tower 
which is part of a three-stage pipe- 
still now under construction. 

They are designed to operate on 
the shell side at 53.5 mm of mer- 
cury. To obtain a minimum pres 
sure drop of 1.65 mm, an uncon 
ventional design is used which 
permits a cross flow on the shell side. 


Products Enter 
Through 36” Nozzle 


A mixture of hydrocarbons, 


steam and inert gases enters the 
first condenser through the 86-inch 
diameter nozzle shown in the pho 
tograph to the right of the welder 
Temperature is reduced from 175° F 
to 93°F as it passes through the 
two condensers which are con 
nected in series. In the process all 
of the hydrocarbon material and 
most of the steam is converted to 
a liquid state. 

When completed, the 44-inch 
shells will contain 16-foot admiralty 
tubes on a 1!4" square pitch. Tube 
sheets will be of naval brass as will 
the tube supports. Remainder of 
these two-stage condensing units 
will be made of carbon steel. 


INCREASED EXCHANGER CAPACITY... 


SHOWN HERE is the shell 
fabrication section of Kellogg's 
heat exe hanger facilities whic h 
has been streamlined for produc- 
tion-line manufacture of tubular | 
heat transfer equipment. Other 
sections of the plant have also 
been rearranged and new fabri- 
cating equipment has been added 
to accelerate the production of 
the wide variety of units regu- 


larly coming into the shop. 
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Casting weight 
21,000 pounds 


Shipping weight 
14,000 pounds 


Alloying Elements 
38% Ni., 18% Cr., 2% Mo. 


Record! 


I's the weight rather than the Ni-Cr content that's the record. 


We've cast many a piece with such a high Ni-Cr combination. But this represents 
the largest casting we have ever made. And it took ccreful scheduling of our 


entire battery of electric furnaces, with a double melt from two smaller furnaces. 


Next followed a thorough X-ray for hidden flaws with our 400,000 volt unit. 


Then rough-finishing to specifications. 


The significant fact is that this casting, the first of this size we have ever produced 
and destined for a most important high priority processing job, passed inspec- 
tion with flying colors. There was no reject here. It is indicative of the skill of our 


metallurgists and foundrymen in turning out high alloy castings. 


If you are looking for this kind of service, make Duraloy your casting source. 


raz DULLALU I conpany 
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PROCESS VALVES Bulletin 698. W-K-M Com 
pany. See page 57 
Circle RY on postcard 

CAST STEEL VALVES— Circular N« 134. Wal 
worth Co. See page 181 

Circle RIO on postcard 

FORGED STEEL FITTINGS— Literature. Wat 
son-Stllman Fittings Division H K Porter 
Company, Inc. See page 25 
Circle S2 on postcard 

ENGINE-COMPRESSORS — Bulletin $-500-B23B 
Worthington Corp. See pages 12-13 
Circle S# on postcare 

STEAM TURBINES—-Bulletin 1966. Worthington 
Corp. See page 14 
Circle S nt fear 

STEAM TRAPS— Bullets ). Yarnall-Waring 
Company. See Il ¢ 
( ¢ S7 on postcard 

EXPANSION JOINTS AND SERVICES~—- Bulle 
tin 351. Zallea Brothers. See page 
f « S& nf i d 


Esso Names Warren Assistant 
General Purchasing Agent 


im A. Warren, who has been as 
wit! Iss Standard Ohl Com 
re than 30 years in its Pur 
lepartment, has been appointed 
nera pur asins avent \ 

the mpany since 1934, he has 
ed with the Petroleum Adminis 

War both as a nsult 

naterials analyst As a buyer, he 
cialized in the procurement of oll 
untry steel tubular goods, oil well drill 


ing and production equipment, welding 
] 


ant and 


supplies and non-terrous meta 


Fitch Replaces Fogg us Head 


Of Cooperative GLF Division 

V. A. Fogg, head of the Bulk Fuels 
division, Cooperative G.L.F. Exchange, 
has been granted a leave of absence to 
devote full time to the presidency of 
Texas City Refining Company. Ronald 
Fitch, formerly traffic manager of botl 
Bulk Fuels and Farm Supplies divisions, 
takes over the Bulk Fuels managership 
Fogg assumed the presidency of Texas 
City Refining on a part-time basis in 


1O50 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests 
chemicals listed below If 
has one or more, even if 
gram quantities, please into 
Registry 
rtho-Nitroethylbenzene 
Phenylmethanesulfonic 
letramethylethylen xi 
letramethyl tin 
Anthracene-l-carboxyvli acid 
43 Dibrome pentane 
3-Nitropyridine 
Vinylsulfonic acid 
 4,6-Trimethylphenol 
Dipheny lacetyvlene 
&-Octadecene 
para lodobenzoyl « 
$-k thylpyridine 
1 Heptadecyl bromide 
Dioctvl amine 

Amino-2-napht 














INSIDE OR OUTSIDE, 
WALLS OR CEILINGS 


the smart buy ts 


vl 


APAC 


asbestos-cement 
sheets 


Here’s the kind of building economy 
youcan’tafford to pass up! “Century” 
APAC sheets offer you the means to 
low-cost, trouble-free walls and ceil- 
ings on almost any type of building 
or structure. 


These light, easily-handled sheets are 
made from portland cement and 
mineral asbestos. They will not burn, 
rot, or corrode, and they are impervi- 
ous to insects and vermin. They take 
decorative colors well, although they 
never need paint for protection— 
indoors or out. 


Rooms finished with “Century” APAC 
sheets are clean, attractive places in 
which to work. Structures sided with 
this versatile material have a trim, 
modern, efficient look. Best of all 
they stay that way, for “Century” 
APAC needs virtually no mainte- 


nance—ever 


Your K&M distributor can tell you Nature made Asbestos ... 
more about this product and the Keasbey and Mattison has made | 
other types of “Century” asbestos- it serve mankind since 18734 
cement sheets. See him soon! Or 


write directly to us. 


KEASBEY & MATTISON 


COMPANY + AMBLER «© PENNSYLVANIA 
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How his 


$51,000 tool kit 
works for you 


Yesterday — Manpower and a drill rig contrived from a springy sap- 
ling, cable and drill bits sank our first wells. Since the rudimentary tools 
restricted their depth, they produced little oil. The ‘“‘tea kettle”’ refineries 
of the day were limited, too. They utilized only a portion of the petroleum 


and turned out a small number of useful products. 


Today — Each of our 34,750 Standard Oilers works with an 


average $51,000 worth of tools. They use diesel-electric drill 


rigs to tap oil pools as far as three or more miles deep. With 
refinery units that rearrange the structure of petroleum 
molecules they make each drop of crude useful. Ingenious 
production, refining and research “tools” like these enable 
Standard Oilers to make more than 1100 different products 
better than it was 


from a barrel of oil gasoline 50‘ 


25 years ago, and wear-saving lubricants; ingredients for 


wrinkle-resistant fabrics, low-cost plastics and work-saving 
detergents; sprays to increase farm crops; asphalt for roads, 
and many more. Standard’s investment in “tools” to 
make oil serve you better amounts to $1,772,000,000. That's 
$51,000 worth for every Standard Oiler. With this $51,000 
tool kit he not only makes more products—he makes them 
better, cheaper, more easily available. Questions or com- 
ments are always welcome. Write: Standard Oil Company 
of California, P. O. Box 3495-A, San Francisco, California 


STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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As MANAGEMENT Sees It . . . 


How Much Authority 
Should Safety Directors Have? 


VERY LITTLE, They Say 


Al Reese, 


r 
Petrole statt 


How mucH authority does a safety 
director need to do his job? 

“Not much.” declared industry 
safety experts in reply to a Petro 
LEUM REFINER questionnaire. 

Should a safety have the 
authority to penalize a worker for per- 


engineet 
sistent infractions of the rules? 
Absolutely 
Then should he have the authority 
to recommend punishment 4 
“Yes.” they said 
phatically. And they 


at odds in replying to this question: 


not!” 


though not so em 


were very much 





ry 














the most effective safety engineers in 
the oil fields today are the ones that work like 
hell out in the field instead on sitting on their 
editor's deletion) in an office fretting because 
they don’t have the authority to do anything.” 


Should a safety director have the au- 
thority to stop unsafe job procedures 
or to shut down a unit being operated 
the safety rules? 

Harmony was restored by questions 
safety director should 


in violation of 


as to whom the 
report and whether the safety and fire 
directors’ jobs should be combined in 
centralized authority. 


Participating in the survey were 28 


the interest of 


safety engineers employed by compa- 
nies predominantly engaged in refin- 
ing. All 28 returned a ringing “No!” 
when asked whether they should have 
the authority to penalize a worker 
asked if they 


Persisting. the survey 


fuqust, 1953 


should have the authority to recom- 
mend punishment indecision 
indicated by the 21 affirmative 
and seven negative answers. 

“I find.” said one, “that 
ally have all the authority they have 


exhibited the ability to exercise. 


Some 
Was 


men usu 


Two Bosses? No! 


Another opined: “It is rarely pos 
sible for an individual or a group of 
individuals to serve two bosses, so giv 
ing a safety director authority over 
personnel is providing him with a 
means of creating conflict even with 
the highest official in the organization 
Conflict of this nature will destroy the 
supervisors and the 


pre ven- 


prestige of line 


effectiveness of the accident 
tion program.” 

“A safety 
spoken participant in the survey. “is 
a stafl 
authority to fire, stop jobs, ete., 
through 


engineer. said one out 
man and should not have any 
with- 
channels. 


out going regular 


The good safety gets things 


accomplished through having the re- 


engineer 


spect of management and employes 
alike. If the word gets out that he can 
get a man fired, then the’éniployes and 
the lower echelon of management will 
not call things to his attention that he 
needs to know about 

“In my opinion the most terrible 
thing that could happen to the aver- 
ace safety engineer would he for him 
to get too much authority. In most in- 
stances . . . the safety engineer would 
start 


most police departments are in oblit- 


being about as ineffective as 
erating crime 

“In my opinion the really effective. 
or the most effective. safety engineers 
in the oil fields today are the ones 
that work like hell out in the field in- 
stead of sitting on their (editor's dele- 

office fretting 
have the 


because 
to do 


tion) in an 
they don't 
anvthing. 


authority 


the safety engineer's au- 
from absolute re- 


“Avain 


thority is derived 
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the line of communications should be as 
direct as possible with management 


spect from the to the 


pumper presi 

This opinion is represented of those 
surveved—but with point ex 
cepted. That is the matter of whether 
a safety engineer should have the au 


thority to stop unsate job procedures 
or to shut down a unit being operated 
in violation of the safety rules. Ten 
thought they should have this author 
itv. LO said not 
emergencies, 
One of those who believe he should 
have this authority declared: “The 
safety director should be empowered 


and & said only in 


to stop unsafe job procedures and di 
rect the shutdown of operating units 
if serious hazards exist. In all cases 
the safety man must be reasonable and 
right so that he will have the respect 
and confidence of his management 
Thus, his associates will be receptive 
to his requests.” 

Among those who disagree, one 


“No He should work through 














“It is rarely possible for an individual or a 
group of individuals to serve two bosses, so giv 
ing a safety director authority over personnel 
is providing him with a means of creating con 
flict even with the highest official in the 
organization.” 
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new mechanical seal 
CS TEFLO 
Solves Corrosion and 


Temperature 
Problems... 


With the new Type 9 

John Crane Mechanical Seal, 

proper sealing of chemicals and 

corrosive liquids is no longer a fac- 

tor. Its flexible wedge and sealing rings 

are molded of the remarkable new plastic Teflon, which is not 
affected by any industrial chemical. 

The successful development of two years research and field 
testing, this revolutionary seal handles corrosive liquids never 
before controlled effectively by conventional, flexible type 
mechanical seals. Thus, John Crane designing experience is 
effectively combined with the unique properties of Teflon: 
chemical inertness, extremely low friction and high heat resist- 
ance. Type 9 Seal can be employed at temperatures up to 500°F. 


WRITE TODAY FOR NEW BOOKLET 
describing the John Crane Type 9 Shaft Seal. Crane 
Packing Co., 1820 Cuyler Ave., Chicago 13, Illinois 
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As Management Sees I . .. 


line officials or supervisors.” 

The difference in the executive struc- 
ture of the various companies pre- 
vented a clear-cut analysis of opinion 
on the matter of to whom a safety en- 
gineer should report However, most 
said there should be free communica- 
tion with an executive who has the 
authority and inclination to act de- 
cisively and promptly. “The line of 
communication,” said one, “should be 
as direct as possible with management 
in order to (a) impress and demon 
strate management's interest in the 
safety of the personnel; (b) to keep 
management well informed on mat 
ters of fire and safety: and (c) to 
lend the same prestige to the Fire and 
Satety department as to other operat- 
ing and maintenance departments a 

Another declared that “The safety 
director should report to the official 
heading the staff branch of the organi 
zation. If staff and line are headed by 
one individual, safety should report to 
him, regardless of title.” 

“I like safety to be part of the in 
dustrial relations department,” de- 
clared another, “but it can be effective 
under any top executive except the En- 
gineering department.” 


Wouldn't Mix Them 

One participant said safety should 
not be connected with industrial rela- 
tions. “No safety director or safety en- 
gineer should report to the industrial 
relations supervisor. Settling labor dis- 
putes with one hand and selling safety 
with the other won't get the job done.” 

Five of the participants said the 
safety engineer should report to the 
top man, 3 said to the industrial re- 
lations chief, 9 said to the top line 
man in the area, | said to the top 
staff man. 9 thought that anybody at 
the executive level is satisfactory, and 
| said it is unimportant if manage- 
ment is sincerely interested in promot- 
ing safety. 

The survey contained one other 
question: Should the fire and safety 
directors’ jobs be combined in the in- 
terest of centralized authority: 

“Yes.” answered 20. One thought 
not. 6 said not necessarily, and | said 
only in small plants. 

‘Fire prevention and safety of per 
sonnel.” one declared. “are synony- 
mous to the preservation of life and 
property: therefore. the duties of the 
safety director should combine all ae 
tivities necessary to accomplish these 
purposes. Much duplication can be 
eliminated by a single administration 
of fire and safety responsibility oy 

But another replied: “Fires are ac- 

® See AUTHORITY, page 201 
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What every petroleum 


engineer should know 
about NIAGARA PRESSURE-LEAF FILTERS 


Whether your filtration problem 
is in connection with dewaxing, re- 
moval of contact clays, waste dis- 
posal, lube oil additives, slop oil 
recovery, oil field flooding, or one 
of many other possible applications 

the chances are that a Niagara 
Pressure-Leaf Filter can do the 
job better 
remove solids 


If you want to 


from liquids, recover clear liquid, 
dry solids, or both—and do it with 


maintenance 
Filters in 


low operating and 


cost—include Niagara 


your preliminary planning. 


Think what you can do, produc- 
filter that fits 
continuous or batch 


tion-wise, with a 


nicely into 


operation, and gives you: 


@ Complete filtrate clarity. 


Rapid solids discharge in dry 
or slurried form. 

All-metal or cloth-covered 
leaves with bottom drainage. 
Downtime as low as 10 minutes 
between filtration cycles. 
Capacity as high as 2,000 BPH 
in one compact unit. 
Excellent cake-washing char- 
acteristics. 

Totally enclosed, 
construction. 
Fabricated construction to 
ASME-API requirements. 
Low original cost in steel or 
alloys. 

Low-cost jacketing or special 
linings. 


leak proof 


A FILTER like this Niogara Style “H” can 
remove minute impurities from recycled 
streams, at rates up to 2,000 BPH. Solids 
are removed from filter in 5 to 10 minutes 
for recovery or disposal. 


YOU CAN TEST modern pressure-leaf fil- 
tration, under controlied conditions, with 
accurate scale model Niagara pilot plant 
filters, for rent in various sizes and styles. 


We invite your inquiries. There's an ex- 
perten ed Niagara man near vou, ready 
to help vou. bven if you havent an im- 
mediate application, send for Niagara 
literature for your file so youw ll be pre- 


pared Do it today 


NIAGARA FILTER Division, American Machine and Metals, Inc 


Dept. PR-853, East Moline, Illinois 


Please send information on Niagara Filters 


Name 


Ata Filla wwision 


AMERICAN MACHINE AND METALS, INC. Pitle 


Company 


Dept. PR-853, East Moline, Illinois Address 


IN EUROPE: Niagora Filters Europe, 36 Leidsegracht, Amsterdam-C, Holland 
] Cult P 


ubiishing ( mpany 





HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 





Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
Bye rewed or socket 
weld ends. 4000- 
Ib. sizes Vg" to 3”; 








6000-Ib. sizes Ye” 
to 2” 





oririce 
UNIONS 


With screwed or 
socket weld ends. 
4000-Ib. and 6000- 
Ib. service 











(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain 
less steel-to-steel of 
orthce seats. 3000-lb 


suas only 


@ Standard & Double 
Extra Heavy 

LUG NUT 

UNIONS 

Hammer-type for 


quick opening and 
quick closing. ) 


write for your free copy of 
CATALOG 11 


for complete information 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
60 Mill St. - CATAWISSA, PA. 

















Mies 
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As MANAGEMENT Sees It . . . 


The Foreman, the Worker 
And Human Relations 


Carrying out policy and maintaining produc- 


tion schedules are secondary to ability to lead men. 


David F. Tver, Dir 


Ander rr rai 


THE FUNCTIONS of the foreman 
are not limited to carrying out policy 
and maintaining production schedules 
The ability to lead men is one of his 
most important factors in the success- 
ful fulfillment of his job. No responsi- 
bility of the 
portant than good human relations on 
the job. He is the main, and, to a large 


foreman is more im 


degree. the only contact between man 
agement and the worker. He is the one 
who interprets management's policies 
and sees that they are carried out. 
and who directly affects the 
morale and loyalty of the worker. As 
the representative of management, he 
company 


most 


interprets and administers 
policy. He must see that others carry 
his plans into effect and adhere to the 
procedures, standards, and safety pre 
cautions that have established 
lo do this. he must have a knowledge 


been 


He must understand what makes 
them do what they do. and how to 
handle them as individuals. To achieve 
must have a 
smooth-functioning unit through the 
creation of loyalty. pride in accom 
plishment. and enthusiasm for the 
work 


The foreman in turn must be under- 
stood by those who supervise him. His 


satisfactory results. he 


thoughts toward his job, his status in 
the organization, his capabilities, and 
limitations must all be considered in 
order that he be properly evaluated 
by those above him. The foreman 
brings his entire personality to his 
work. Domestic problems are not left 
at home: his worries and fears, weak- 
strengths are a part of 
the product of environ- 


nesses and 
him. He is 
biological. and social forces 
what he is 


mental, 
which have made him 
Whether he has the capabilities to suc- 


klahoma Cit 


ceed depends upon the sum total of 
all these factors. 

His problems should also be undet 
stood. 
lected from among the ranks of the 
workers. He has been one of them for 
a number of working 
them and mingling socially and in 
recreational activities. When he is pro 


Most of the foremen are se 


years, beside 


moted, he finds himself in charge of 


his former associates, responsible for 
their work; and he is expected to rep- 
resent management to them. and rep- 
resent them to management. He _ is 
faced with dual loyalties to which he 
finds it difficult to reconcile himself 
Former friendships are likely to be- 
come strained because of his new 
duties: 
arise in workers who consider them- 


and jealousies will sometime 


selves equally well qualified and do 
not understand why they were by- 
passed. These pressures do not make 


his job easy. 


Feels Neglected 
His position normally is at the bot 
tom of the management level: and 
because of this. he often feels that he 
is neglected. In most instances he 
feels he rarely 
making of decisions or the determina 


participates in the 
tion of policy. and often does not 
know the why’s and wherefore’s of such 
All he knows is that man- 
decision 


decisions 
agement has made such a 
and that he is expected to put the 
decision into effect. It is because of 
this that the foreman often has dif- 
ficulty in identifying himself com- 
pletely with management. Yet he oc- 
a unique place in the com- 
pany structure. He is the only part 
of management that can build the 
organization of the rank-and-file 
people and who knows the employes 


cupies 
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intimately enough to deal with them 
on a personal basis. He alone can ob- 
tain the degree of cooperation neces 
maximum production, and 


found 


sary tor 


such cooperation can only be 


where satisfactory human relations 
exist 

The key to any successful group re 
lations lies in the leader's ability to 
handle 
factorily 
is a stable 
to have the stability of those he super- 


Vises 


and guide his satis- 


Unless the foreman himself 


group 


person, he cannot expect 


In many instances absenteeism and 


emotional disturbances of employes 
can be traced to improper supervision. 
When an employe says, “that foreman 
gives me a pain in the neck.” he is 
usually exercising a figure of speech; 
but sometimes the “pain in the neck” 
is an actuality stemming from emo- 
tional tension and antagonism caused 
by the employe’s inability to adjust. 
Emotional upset plays a significant 
role in physical complaints. A fore- 
man should be trained to understand 
human behavior so that he will under- 
stand the underlying meaning of com- 
plaints and grievances. To understand 
a complaint. it is necessary to under 
stand what the complainant is really 
talking about really on his 
mind. Understanding 
is a major problem in dealing with 
these complaints. If a worker 
plains his tools are defective, when 
his real trouble is that his foreman is 
riding hard, it little 


good to prove to him his tools are in 


what is 
and diagnosis 


him too does 
good shape 

Often complaints about the most 
obvious of external conditions may be 
indicative of some disturbance of the 
individual. The individual who is sat- 
isfied with his job and his life in 
general tends to accept things which 
to another may seem intolerable. He 
take for granted dirty surround. 
poor tools, or other conditions 


may 
ings, 
as long as they do not symbolize in- 
adequacies or frustrations in his ad- 
justment. either at work or outside. 
But the frustrated may 
plain about these same conditions 
which the other worker takes for 
granted as part of the work situation. 
For this important to 
treat complaints as symptoms; and 
thing complained 


worker com- 


reason it Is 


though the 
about can be. and is. 
should be assumed that the complain- 
underlying factors 


even 
corrected. it 


ant might have 
venerating these complaints. In a 
sense. the foreman himself can start 
these complaints. The foreman may 
be an able man: but he is in a diffi 
cult His simplest criticism 
of error, when handling a workman, 


feel- 


wholly out of 


position 


an accumulation of 
that is 


may release 


ing or action 


lugqust, 1953 1 Gulf Publishing ( 


proportion to the seriousness of the 
foreman’s offense 

A company is affected to the degree 
that such complaints interfere with 
productivity. In the period ahead of 
keen industrial competition, the factor 
of human emotions in the plant may 
he meaningful in terms of profit and 
loss through loss of production, un- 
necessary strikes. and intentional slow- 
downs. 

When interrelationships between the 
foreman and the worker are 
people have confidence in themselves 
and a desire for accomplishment. Poor 
interrelationships undermine produc- 
tion. Any attempt to build morale that 


gsood, 
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does not start with improving foreman- 
employe relations is fully a waste of 
effort. 

Let's examine the employe’s posi- 
tion. When he is doing the work he 
likes best. he is happy; work or job 
satisfaction is the principal media 
for realizing happiness. No man has 
to work in an atmosphere that is a 
mixture of suspicion, fear, hate, un 
fairness. or other unpleasantness. If 
he doesn’t leave the company, it may 
excel outside of the 


drive him to 


a 
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How a 
military aircraft 


problem led to 


The (Greatest 


Gasoline 


Development 


in 31 Years 


ry ~ 

rCP* is a revolutionary new gasoline ad- 
ditive that stops the greatest cause of power 
loss in modern automobile engines. TCP addi- 
tive is now blended into Shell Premium, and is 
available at She!l stations throughout the United 
States. 


With the advent of high octane number fuels for peak 
performance of both military and civil aircraft, the prob- 
lem of spark plug fouling became critical. Maximum de- 
sign performance and range of the aircraft were severely 
limited by deposits formed on the insulating portions of the 
spark plugs. These deposits caused malfunctioning of the 
spark plug often at critical times when maximum spark 
plug performance was necessary. | he problem was studied 
jointly by petroleum suppliers, engine and spark plug man- 
ufacturers, and airframe builders both from the chemical 
and_mechanical standpoint. 


Shell Research Mobilized 

To tackle the problem Shell mobilized its research facilities. 
First step was dev elopment of a dependable test for spark 
plug fouling. With this test, Shell had the necessary equip- 
ment with which hundreds of compounds could be quickly 
tested—rejected and tested again in different formulations. 
Round-the-clock testing finally led to the discovery of 
Shell’s TCP additive. 

Not since the introduction of tetraethyl lead in 1922 has 


there been such an 1m pr riant devel pm ent in gasoline. 


How TCP additive helps existing engines— 

can lead to even better designs 

This remarkable ingredient actually changes the nature of 

combustion deposits inside an engine; actually makes them 

harmless. Plug-shorting and pre-ignition are eliminated. 

Now car owners get up to 15% mo-e power—often before 

using the second tankful. Spark plug life ts increased as 

much as 150%, and gasoline mileage is improved. 

Car manufacturers and dealers benefit too! New cars 
perform the way designers intended; new car buyers have 
few performance complaints. And for the future, designers 
can plan for higher compression and horsepower, lighter 
and more compact engine designs. 


TCP is Shell’s trademark for this additive. 
It is another example of the progressive research 
that goes forward day and night in Shell labora- 
tories. It is evidence again that Shell research pro- 
vides more and better products from petroleum. 


*Patent appled for 


SHELL OIL COMPANY 


SS 
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company in various ways as social 
activities, hobbies, etc. No person will 
exert his utmost capabilities unless 
he is motivated. This in a way creates 

challenge to the supervisor. Can a 
man’s job be made so interesting and 
inviting that he hates to leave it when 


, 


the whistle blows: 


Individuality Lost 

This is not an easy question to 
answer because of other social and 
economic factors that affect the over 
all picture. As companies have grown 
larger, the personal relationship of 
the individual has been lost in the 
masses and his job, through mechani- 
zation, has become routine or monot- 
onous in nature. This is also true of 
refinery operations. Work in the re- 
finery normally is hard or dirty labor. 
and, with the exception of the drafts 
man, routine. Under union contracts 
normal progression is based upon 
strict bidding and seniority. Initiative 
and aggressiveness is secondary to 
waiting the required length of time 
for promotion. There is also the added 
factor that there is little creativeness 
involved to instill pride of accom- 
plishment. A workman in a refinery 
is normally engaged by an employer 
to do a certain amount of work, unde1 
certain conditions, for so many hours. 
for so much money. The item of trust 
and mutual welfare is largely ignored 
hecause of such intermediary factors 
as union bargaining and representa 
tion. For the vast majority of workers 
there is no relation between interest 
in work, enthusiasm, the amount of 
work they do, and their rewards. In- 
dividuality has become lost in agree 
ments between unions and employers 

It is these and many other factors 
that have a direct effect upon any 
discussion involving morale. There is 
no formula or panacea to eliminate 
these factors: however. the foreman’s 
ability to know and understand people 
will go far in lessening the impact 
of these forces. Supervision must moti 
vate people to close the gap between 
what they are and what they can be 
It must bring out the natural drive 
which is inherent in every worker and 
furnish the proper incentive and moti 
vation. 

Working with people produces a 
certain intimacy that is important in 
producing group pride. Unless a su 
pervisor has a certain amount of in 
timacy with his associates, he cannot 
do a complete job. Yet he cannot 
mix this with familiarity. A discreet 
umount of intimacy is desirable 
though it need not lead to sacrificing 
of dignity to loose familarity. 


This factor is tied into group loyalty 
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... Then ALGRIP Ended Deadly Slips and Falls 
that Skyrocketed Insurance Costs! 


“Fall Guys” was the name men gave 
themselves in the drum-filling room 

of a southwestern refinery. For the 
oil-splashed floor was treacherous 
underfoot —and crippling 


falls were frequent. 


Slipping accidents ended at once when we installed A.W. ALGrip 
Abrasive Rolled Steel Floor Plate. And compensation rates dwindled 
to a new low. For A.W. ALérip is a true non-skid floor plate—safe 
underfoot even when wet or oily—even on steep inclines! Tough, 
abrasive, “grinding-wheel” grain—rolled uniformly into its upper 
portion—puts hundreds of tiny safety brakes in every footstep. 


It’s nearly impossible to slip on ALGRIP. 


Rough, rugged, long-lasting ALGRIP can stop your slipping accidents, too- 
And you'll find it pays for itself in savings from safety. For real foot 
safety and lower insurance rates, get the full ALGRIP story today. Write 
for our new Booklet Al-19 on accident prevention. It's cost-free 


ALGRIP Abrasive Rolled Steel Floor Pilate LION 


ALAN WOOD STEEL COMPANY (aw: 


CONSHOHOCKEN, PA — 
Other Products: A. W SUPER-DIAMOND F r Plate e P 7 





Why You Should Use... 
PAGE Automatic Welding Wire 


@ PAGE Automatic Welding Wire is made to rigid specifications 
which provide consistent characteristics for smooth flow of metal 
during continuous or intermittent welding. There are many 


analyses for a wide variety of uses. 


for INERT GAS Welding 
PAGE Stainless Steel Wire is precision thread-wound on 25-lb. 
non-returnable convenient reels which fit popular arc welding 
machines. Six Page-Allegheny grades: wire diameters: .035”, 
.045", .0625”. 

for SUBMERGED ARC Welding 
PAGE stainless, low alloy, and carbon steel wire in layer-wound 
coils, in 22” or 24” mill coils, or on 200-lb. returnable steel reels. 
Wire diameters from 1/32” to 5/16"; copper coated if desired. 


for Bulletin DH-402 PAGE 


PAGE STEEL AND WIRE DIVISION Welding 
AMERICAN CHAIN & CABLE Electrodes 


AND 


Monessen, Pa, Atlanta, Chicago. Denver, Detroit, Los Angeles, New York, Rods 
Philadelphia, Portland, San Francisco, Bridgeport, Conn 


agco Write to our Monessen, Pennsylvania office 
/, 
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very closely, In a large company. the 
individual is lost in its largeness and 
its complexities. The group's first and 
important contact is the foreman, who 
can develop competitive group loyalty. 
It is here that the worker best under- 
stands the meaning of belonging. Here 
is where he sees the results of his ef.- 
forts. where he receives the praise and 
pride of accomplishment 


Group Pride 

(;roup pride is the key to successful 
productivity. The foreman begins his 
art of handling people with each new 
employe. The employe is introduced 
to his fellow workers, is given com- 
plete instructions. and encouraged to 
believe that he is becoming an ac- 
cepted member of the group. The 
foreman aids the new employe by this 
method to acquire the “feeling of 
belongingness.” which psychologists 
have found important in social adjust- 
ment. Friendly rivalry between pro- 
duction units often leads to group 
pride also. which increases individual 
self-respect and ambition. A person 
thinks more highly of himself if he 
belongs to a group of which he is 
proud. A newcomer to a group will 
be proud of his work group only if 
a high morale already exists. 

High morale among both veterans 
and newcomers is built through just 
dealings with all persons in an or- 
ganization. through a contagious ex- 
ample of sincerity and self-sacrifice 
set by the leaders. and through a de- 
sire on their part to teach others to 
participate more fully in the respon- 
sible business of planning production 
and maintaining high morale and ef 
ficiency in every phase of their work. 

A foreman normally is promoted 
from the ranks. In most instances the 
basis for promotion is his mechanical 
skill and efficiency, with little regard 
for leadership ability. Up to the time 
of promotion he has had little ex- 
perience in a supervisory capacity. 
The fact that a person is a good me- 
chanie does not guarantee that he 
knows how to handle people. Then, 
after he is chosen. little is done to 
teach him how to manage people. Few 
supervisors are aware that their lead 
ership is deficient or realize that their 
concepts on producing efficiency can, 
in reality. reduce it 

Homer E. Lunken of the Lunkenhei- 
mer Company of Cincinnati, in an 
address before the American Manage 
ment Personnel Conference, stated: 

“Many are inclined to look with 
favor on the meticulous supervisor 
who keeps in close touch with the 
various details of the jobs being 
performed in his department, who 
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provides detailed supervision of the 
work being done and the manner 
in which it is performed. The re 
search findings in this study indi- 
cate, however, that this type of 
supervision doesn't tend to produce 
the results expected of it. As a 
matter of fact, employes in low 
production sections are under more 
detailed supervision. whereas em- 
ployes in high producing sections 
receive only general supervision.” 
\ new foreman’s approach to his 
personnel problems usually is the 
manner in which he himself has re 
ceived instructions from his former 
foreman, since that was his only con 
tact with supervisory practices. His 
training up to this time has been for 
mechanical and skill proficiency only. 


Deal With Personalities Now 


In the transition from handling 
machines to handling people, there is 
an additional knowledge required of 
dealing with personalities and emo 
tions and the realization of their in- 
uence on behavior. A person who has 
not faced these problems and who is 
not aware of them finds certain dif 
ficulties which he cannot understand. 
He does not realize that the principal 
cause of his difficulties may lie in 
himself. Because he may project the 
responsibility for the trouble on to 
the employe. the employe may be 
come uncooperative, insubordinate, 
and the trouble is then automatically 
assumed to lie with the worker. A 
position of leadership involves more 
than being a boss. It involves having 
a knowledge of human beings and 
a sensitivity to social relations that 
assures both the worker and foreman 
of a certain degree of security. 

It is because of the fact that little 
attention is given to the development 
of foremen from the working group 
until an actual vacancy exists that 
problems in leadership arise, As C. I 
Mugride points out in his article, 
“The Job and the Man”: 

“Consider for a moment the com 
mon method of appointment to the 
lower management group. It is 
shamefully ludricious. Usually it 
takes place after a frantic meeting 
in which somebody decides a de- 
partment needs more supervision. 
Several of the best workers are 
selected as candidates. Job knowl- 
edge is always the first requisite ; 
in some plants, seniority comes first. 
After some discussion, which may 
disclose that none of the candidates 
is suitable, one is chosen. Today a 
worker; tomorrow a manager. Little 
wonder that so many flagrant viola- 
tions of the laws of good manage 
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temperature 


problem? 


Here is a new treatment for solving your heat transfer 
problems that is as revolutionary as a new wonder 
drug. It stops coil-itis* cold . . . It eliminates the 
many troubles that have plagued industrial heating 
and cooling practices due to the use of old-fashioned, 
outmoded pipe coils. This revolutionary new unit, 
called a Platecoil, heats or cools 50‘: faster and 
takes 50°. less space in the tank. It simplifies 
maintenance and saves hours of downtime. 
Write for bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS COOL At the K-D Manufacturing Company, 


Platecoils are proving more efficient, yet 


QUENCH OIL TANK cost only 7 } as much to install. Ask about 
FOR I, THE COST other case histories, 


BLATECOIL 


REPLACES PIPE COILS 


o~ 
“i 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc., LANSING 4, MICHIGAN 
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CMH 


One dependable source 
for every flexible 
metal hose requirement 


CMH corrugated hose is avail- 
able with metal braid covering 
or unbraided in steel, bronze 
or stainless steel. Used where 
great flexibility is required at 
high temperatures and high 
pressures. Sizes range from 
%" 1.D. to 24" L.D. Depending 
on size, type and material, it 
will handle burst pressures to 
12,000 psi, temperatures to 
1200° F. 
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Flexon identifies 
CMH products thot 
hove served industry 
for over 50 years 


CMH double groove (ball 
bearing design) hose is 
available in bronze, steel or 
stainless steel with asbestos 
packing and with or without 
metal braid covering. Widely 
used for non-searching liquids 
and gases at low to moderate 
pressures and temperatures. 
Sizes range from %)" to 1%", 


1.D 


For full information on allCMH 
hose products write for Catalog 
130 or see the Flexonics catalogs 
in Sweet's Plant Engineering 
File, Chemical Engineering Cat- 
alog and The Refinery Catalog. 
For maintenance hose, see the 
classified pages of your telephone 
directory for the name of your 
CMH distributor. 


CMH interlocked hose is 
available in various types, 
packed and unpacked, in steel, 
stainless steel, bronze, alumi- 
num, brass and other metals. 
It is used for steam, exhaust, 
tar and asphalt, etc. Sizes 
%" to 12", 1.D. Depending 
on size, type and material, 
it may be used for working 
pressures to 750° psi (con- 
Stant), temperatures to 600° F, 


CMH square locked hose is 
available unpacked or with a 
choice of several types of 
poses in steel, bronze, 
rass, aluminum, stainless 
steel, etc. It is used as conduit, 
cable armor, nozzles and 
many similar applications. 
Sizes range from %&" to 1", 
1.D. Normally used only at 
very low pressures. 


Standard assemblies and spe- 
cial purpose flexible metal 
hose items are manufactured 
for such services as steam, tar 
and asphalt, machine tool 
coolants, machine tool wirin 
conduit, dry granular prod- 
ucts. We will be pleased to 
send data on any specific 
requirement. 
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CHICAGO METAL HOSE Division 
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, F I e x ° n beg poration. 1336 South Third Avenue, Maywood, Illinois 


In Conede: Flexenics Corporation of Canede, ttd., Brampton, Ontario 


Flexible metal hose 
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Aircraft components ~ 


Metollic bellows 
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bellows ossemblies 
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Truck Fights Fires Three Ways— 


A fire truck equipped with three different fire-fighting mechanisms has been put in service at the 
Richfield Oil Corporation refinery in Wilmington, Calif. 

One mechanism utilizes a 2000-pound dry chemical tank from which four hose lines spray a com 
pound of sodium bicarbonate and other chemicals at the rate of 1300 pounds per minute. 

Supplementing the dry chemical tank is an 800-gallon tank filled with high-expansion liquid 
foam, and a water pump powered by a 285-horsepower engine and capable of pumping 2800 gallons 
of water per minute through eight additional hose lines. The foam mixed with water smothers 
flames on horizontal surfaces. Water can also be used separately as a cooling agent to prevent 


gas and oil fires from spreading 
The truck weighs 30,600 pounds, fully loaded. 


ment are committed. For not even 
an exceptional person can success- 
fully stand up against the many 
and complicated business problems 
of today without training. Think of 
the results when the appointee does 
not even possess potential ability.” 


Another point to be considered in 
this type of forceful decision is that 
selection is narrowed down by many 
factors. A person may have all the 
attributes for successful leadership, 
but may not want to assume the re- 
sponsibility. 

There are many who, for one rea- 
son or another, are unwilling to ac- 
cept the responsibility of being a fore- 
man, Some may not want to move out 
of the social organization to which 
they belong as workers, because they 
would have to assume responsibilities 
that would alter their entire inter- 
personal relations with their fellow 
workers. To some people, this would 
be a sacrifice not commensurate with 
the benefits to be gained. There are 
others who become mentally depressed 
by responsibility and cannot accept 
such a_ position without impairing 
their precarious mental balance upon 
which their adjustment has _ been 
made, and who are living satisfac- 
torily under such adjustment. There 





are those who have too much or too 
little regard for authority. Then there 
are others who cannot accept re- 
sponsibility because they are basically 
immature and have never learned to 
accept or assume responsibilities other 
than the minimum need. These people, 
despite their knowledge of the re- 
quirements of the job, are not equal 
to the task of managing others and 
getting the necessary cooperation from 
them. These people, because of their 
own pecularities, can readily create 
tense situations in an organization 
and transform normally competent 
employees into problem cases. In 
other words, willingness to accept re- 
sponsibility, while varying from per- 
son to person, must be developed by 
a gradual process to the extent that 
the individual comes to accept it with 
maturity and confidence. 


Planning Needed 

These are but a few of the so-called 
byproducts of thought that are neces- 
sary in developing a sound approach 
to supervisory selection. There has 
been a lack of planned and substance 
programs in lower management 
groups in industry that seek to de- 
velop the foreman in human relations. 
More thought is needed in the de 
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4," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus 
trial seporable sock- 
ets. Stem can be 
placed of any angle 
and case con be ro- 
tated to any readable 
position. 





RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish, Single 
or multiple pen con- 
struction. Electric of 
spring wound clock, 
24 hour or 7 Day Rev- 
olution. Flexible Ar- 
mor and bulb of stain- 
less stee!. Ranges —40 
+ 950°F or Equivalent 
in °C. 





INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
-—Extruded brass cuse 
— chrome finish 
Ranges —40 + 950°F 
or Equivolent in °C 





RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annecled 
for permanent accu- 
racy. Complete line 
A.S.1.M. and fractional 
division types 


FOR COMPLETE INFORMATION 
WRITE FOR CATALOG 2006 


PALMER 


THERMOMETERS, INC. 


+ MElre 





ACCO 


product 


will continue 
to buy R-P eC iron valves... 


@ Because quality materials and high stand- 
ards of workmanship insure long life and satis- 


factory performance. 

R-PaC manufacturing controls from foun 
dry to final test, together with the many years 
of accumulated experience of the workmen, 
are responsible for this high quality. 

You get fine-grained, sound castings when 
you buy R-PaC Iron Body Valves. You get 











125 $ 
200 OWG 


the Complete 
R-P&C line 





BRONZE 
‘RON 

CAST STEEL 
FORGED STEEL 
BAR STOCK 





rod stock stems which have higher tensile strength. And you get 
the added strength of reinforcing tie ribs between bonnet and end 
flanges, plus ease of servicing because of separate yoke cap con- 


struction. @ All these features are yours, at no 
extra cost, when you buy R-PsC Iron 
Body Valves. See your local R-PaC dis- 
tributor today or write us at Reading, Pa., 
for further information. 


R-PaC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver 


Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn 


R-PaC 
valves 
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velopment of potential foremen and 
supervisors. It is recognized that there 
is no one single method of recognizing 
successful leaders: but one approved 
method that has been successful has 
been the use of the understudy 
method. That is. having an under- 
study for every foreman and studying 
the individual to determine his ability 
to assume the foreman’s job in event 
of a vacancy. It is recognized that 
there could be adverse results; as 
those going under this training with 
the expectation that promotion will 
result, and then become disillusioned. 
However, the training itself should 
be handled on the basis of a clinical 
approach: and no one should be en- 
couraged to participate who might 
logically never be chosen for such a 
responsibility. In a process of this 
nature. it would he possible to elimi- 
nate through observation and em 
ploye self-evaluation many who might 
have to be eliminated through the 
trial-and-error method, In the trial- 
and-error method. an excellent me- 
chanic might be lost because of his 
inability to assume the necessary re 
sponsibilities; one who might not have 
accepted the position had he had ad- 
vanced knowledge of the position re- 
quirements and his personal evalua 
tion of his ability to do the job. 

In examining the many supervisory 
and foreman training programs that 
have been developed, it appeared that 
the human relations aspect was either 
neglected or lightly dwelled upon. 
Little significance was given to the 
emotional problems that would have 
to be met by the foreman. There was 
no particular importance attached to 
the relationship between productivity 
and morale. Since morale is a loose 
word and cannot be measured in terms 
of productive units or placed on a 
technical graph, the tendency is to 
simply ignore its existence until such 
time as it manifests itself in terms 
of grievances. increased absenteeism. 
lower production, or general inertia. 

World War II pointed the need and 
started the development of some ex- 
cellent programs in supervisory 
training 

The Johnson and Johnson Com- 
pany s supervisory training program 
stresses four principal areas; human 
relation skills, administration skills. 
company information, and technical 
skills. 

The objective of the company’s 
training is to accomplish the follow- 
ing results: 

@ To make supervisors more effi- 
erent. 

@ To increase their understanding 


Petroleum Re finer 
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of the part human relations plays in 
supervision 

@ To give supervisors a better un- 
derstanding of their responsibilities 
and ways to meet them 

@To give supervisors a_ broader 
understanding of the company’s busi 
ness in order to arouse interest in 
loyalty and encourage initiative in 
work. 

@ To lay the basis for uniform in- 
terpretation of managerial policies 
throughout the organization. 

©@ To acquaint supervisors with the 
problems of top management. 

© To encourage supervisors to plan 
and undertake a continuous program 
of self-improvement, growth. and de 
velopment 

@ To prepare supervisors for more 
responsible positions by proper train 
ing and experience, 

Shell Oil Company's training pub 
lication, “The Supervisor's Place in 
Management.” appears to also stress 
the importance of the human factor 
One of the basic points the outline 
pursues is the recognition of the 
human factors in getting the work 
done. The following is quoted from 
the manual: 

“The application of good human 
relations on the job is an essential 
phase of the supervisory function 
The proper performance of any job 
depends on its adaptation of the 
circumstances and personalities con- 
cerned. Human factors are prob- 
ably responsible for most of the 
problems: human shortcomings are 
usually responsible for the intet 
ruptions in any properly organized 
chain of communications In the 
vive and take of daily work. rela 
tionships are not always smooth and 
unruffled. Because of the close con 
tact between the supervisor and 
work force. and supervisor and 
boss. human weaknesses are all the 
more apparent. It is difficult for 
us to form personal reactions, either 
favorable or unfavorable, toward 
persons we see only occasionalls 
and with whom we have little direct 
contact. A number of factors, such 
as personal problems or physical 
conditions, can affect the job per 
formance of each of us. We should 
make reasonable allowance for the 
effect of these factors in others. just 
as we would like others to minimize 
some of our own personal short 
comings.” 

Psychologists have made many 
studies concerning the requirements of 
good leaders. causes of satisfaction 
and dissatisfaction among workers. 
and productivity in relation to em- 
plove morale. Regardless of which 
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his Ousing ever 
Breaks or Distorts we 
will replace it Free 


“RiGeID”" means 
most service for 


your money! 


Only Genuine 


RibzI> 


PIPE WRENCHES 


Guarantee you against wrench 
housing trouble and expense 


Look for the wrench with that guarantee label to 
make sure you get the extra-easy work and extra 
durability that have made RIG4Q1D the world’s 


most popular wrench. 





Only RIGID assures you a hookjaw that always 
rides freely in the housing; adjusting nut always 
spins easily to pipe size. Replaceable alloy jaws 
won’t slip or lock on pipe. Handy pipe scale on 
hookjaw. Safe stout comfort-grip I-beam handle. 


Save work and money— buy genuine RIGIDs 
at your Supply House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U.S.A. 
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FAGRICATED 


...to rigid specifications 


FACTORY FABRICATION 
that every blanket is made up of many 
felted layers of Eagle-Picher Mineral 
Wool—with ends overlapped to form 
smooth, firm edges that can be tightly, 
efficiently butted together. 

FACTORY FABRICATION prevents 
large “‘voids”’ found in field- 
fabricated blankets where insulation is 
Rigidly con- 


means 


so often 


simply packed in place. 
trolled production methods assure effi- 
cient mineral fibers are evenly dispersed 


over the entire insulating area. 
FACTORY FABRICATION 
extra-sturdy, flexible construction ...a 
blanket that lends itself to scores of uses. 
Copper bearing steel laths—bound by 
uniformly spaced soft-drawn galvanized 
keep the blankets firm but 


offers 


tie wires 
flexible. 

PROFIT from the advantages factory- 
fabricated insulating blankets can give 
you in your operations. Get Eagle-Picher 
Blankets for all of your important jobs. 





CERTIFIED to conform to Commercial Standards CS-117, as shown by the Certification 
seal on each blanket. Also conforms to Federal Specification HH-1-563. 





Since 18 43 


THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, you should specify these Eagle-Picher products: 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements « Insulating Cements * Swetchek * Insul-Stic + Fireproofing Cement 


Member of Industrial Mineral Fiber Institute 
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Editor’s Note: /t is axiomatic in the petroleum industry that accidents 
seldom happen to experienced workers on hazardous jobs. It is the easy 
routine task that invites carelessness and causes injuries. This is the first 
of a series of pictorial safety messages taken directly from the accident 
experiences of refineries and natural gasoline plants. Only the names of 
the persons and companies involved will be omitted. Clip them. Put them 
on your bulletin board. Drive home the warning that IT’S EASY TO 
GET HURT. 


The Accident: Distilling unit was out of operation for cleanout and gen- 
eral repairs. Cables and snatch blocks had been installed to remove equip- 
ment at the only passageway under the steel structure. One of these cables 
was located about two feet off the ground with a snatch block attached 
to remove the exchangers after they had been lowered to the ground, A 
workman walking through the passageway looked up to see if a load was 
suspended overhead. He tripped over the cable and fell, injuring the semi- 
lunar cartilage of his left knee. 


Recommendation: This accident was caused by haste and inattention. 
Workman could have avoided this passageway; but it was the noon hour 
and he was hurrying to his lunch. 








maximum effort that is so necessary 


survey, the general results invariably 
indicated the quality of leadership at 
the foreman or supervisory level de 
termined the attitude of the worker 
toward his job. He, rather than any 
other executive or official of the com- 
pany. influenced attitudes by his per- 
sonality, mannerisms, ability, and per- 
sonal leadership, Unless this group is 
trained in the management of people, 
no amount of employe benefits will 
give the returns in cooperation of 
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for a company in order to operate 
economically and successfully 


AUTHORITY— 


(Continued from page 188 


cidents, so why not incorporate fire 


protection training in the accident pre- 
vention program? The safety director 
should not be placed in charge of fire- 
fighting. This is a line supervisor's 
“ob.” 
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Some 
( Pump 
for Asphalt! 


YES, users say it . . . Kinney SD 
Rotating Plunger Pump is the pump for 
asphalt. Why? Because you can’t beat 
a Kinney SD for dependable, low cost 
performance. Its simple, rugged pump- 
ing mechanism keeps wear and friction 
within the pumping chamber down to a 
minimum. This positive displacement 
pump pulls to a 29” vacuum. Gives full- 
rated capacity year after year even on 
the toughest jobs. Kinney SD Pumps are 
available in capacities from 2 to 3000 
GPM...steam jacketed in a wide range 
of sizes. Kinney Manufacturing Co., 
Boston, Mass. — manufacturers of 
Vacuum and Liquid Pumps. Repre- 
sentatives throughout the United States 
and in foreign countries. 


Kinney Manufacturing Co. 
3596 Washington Street 
Boston 30, Mass. 


Send Kinney Liquid Pump Bulletin L51 
Name 
Company 
Address 
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The rapid rise of Celanese Corporation of America from an obscure 
be ginning to its current unique position, typifies the success saga of 
American business. In more than a casual sense, the Celanese story 
is that of the world’s chemical plastics and textile industries. As a 
result of its infinite drive for perfection, the American people of 
very economic level are better dressed than any other nation of 
he world. 

Celanese Corporation's integration program embraces afhliates in 


Europe, the Orient, Latin America, and extensive expansion of 


already vast operations in Canada and the United States 


On the domestic front, Celanese is enlarging its scope in the pro- 
materials for the chemical, plastics and petro- 


and developing fibers to put new emphasis on 


duction of raw 
chemical fields, 


industrial synthetics. 


Brown & Root feels signally honored to have been selected to design, 
engineer, and construct plants in three different nations, for Celanese 
Corporation of America. This is another example of the greatest 
names in American industry benefiting from Brown & Root’s exten- 


sive experience in process engineering and construction. 


BROWN & Root. INC. Cngineers Constructor 
P. O. S. HO 


us TON 1, TEXAS 


CABLE ADDRESS — BROWNBILT 


BROWN.-BILT 
BROWN & ROOT MARINE OPERATORS INC. 


Associate Companies:— BROWN ENGINEERING CORP e 
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Warren Gasoline Unit Slated al ” 
— ~ 


For Next February Completion 
= y Pp a 


struction of Warren Petroleum 
"s Saunders natural gasoline 
ed approximately 17 miles 
of Lovington, N. M., has be 
co pleti n has been set for 
1954. The Fluor Corporation 
the contract t ' 

tial nstallation will 

ther and process appro 

Mmef of gas daily, wit! 

production of 30,000 gal 

| 


a 


ake 
of natural gasoline, 15,000 gallons 
vutanes, 31,000 gallons t propane f ; ; 
ximately 16 Mmef. of residue gas Deep Rock Continues Cushing Expansion— 
be lelivered to a gas transmissior All phases of operation are automatically controlled in the new $2.5 million solvent lubricating 
ime net : rk ; oil plant recently completed at Deep Rock Oil Corporation’s Cushing, Okla., refinery. The new plant, 
he Saunders plant will recover th now in operation, is the latest in a sizeable expansion program at the refinery 
ydrocarbons ; mixture whicl Other major projects completed since the expansion was launched in 1949 include a catalytic 
be I =e d through a ML, ile pipe cracking unit, a new crude unit and a streamlined blending and packaging plant. The new units 
” age - eg — zh “a Pgeg: “< have increased the daily crude intake from 12,400 barrels a day in 1948 to the recent rate of 
. paration and 19900 barrels a day. The additions have also modernized the plant and improved the quality 
as of the products 
The solvent plant was designed and constructed by The M. W. Kellogg Company. The Refinery 


Engineering Company built the auxiliary facilities 
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Work Starts on Plant to Make 
—— aps i _ 1500-Barrel Refinery Planned General Petroleum to Build 
vclhard Inductee eroun hee stata! By Williston Basin Refining Thermofor Catalytic Reformer 


lhard Industries group, has started 
lant on nrodex a ; 
_ I we Ss Rew Williston Basin Refining Company has 
t st for < . : , , : 
. -—" _ 7 oe innounced plans to erect a 1500-barrel Petroleu Corporation Porrance, Calif 
| 1 | i 1 ) ’ | . 
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‘an N rk N. J rmed by a Williston group headed by luctior very high octane gas 
ee oo ; wdy, who ts now president of the Known a hermotor catalytic reforn 
8.000 square : (TCR), ti W process is a continu 


metho upgrading low quality gas 


Ground has been broken at General 


of the plant will include at 
ned type ot catalytic retorm 


very utilities, tankage ane 


ime stock t a yasoline which vitl thie 
additiot i tetraethyl lead. will have at 
pr ge octane number of 100 or more. Sched 
' 

8 di ea ‘neering Company. Wi iled for July, 1954, completion, the unit 
, ry “« is icerTIneg ( many, 1 
Raker & Con : A ? will produce about 15,000 barrels a da 
lair-Baker iti an., 18 the engineermy contract . 
_ SES t higl quaiity gasoline blending stock 
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Construction of the $9 million unit 


vas designed by S 
nics . be under the supervision of C. M. Read 
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Certificate Granted Texaco 
On New Jersey Refinery Units 


The Texas Company has been granted 


Danaho Plans to Increase 
Capacity of Pettus Refinery 
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construction, but it is 
$2,670,000 expansion program, for which 
certihcates of 
umortization have been granted, will be 
completed by 


Quaker State Refinery Closed 
(Quake ! 


tated by low whole 


Ingram Products Modernizing 
Former Gilcrease Oil Refinery 


The former Gilcrease Oil Company 
refinery at Meraux, La, is being re- 
opened by Ingram Products Company 
$4 million expansion and mod- 
project The revamped re 
which was closed about two and 
years ago, is expected to be in 
February or March. Im- 


installation of a 


hoped that the 


necessity and rapid tax 
with a 
August, 1954 ernization 
hinery 
a halt 
operation by 


provements include 


Refining Corpora 
down its Qil City, Pa 
indefinite period. Com f 
official said the order was necessi ‘ 
sale prices for lubricating 
markets. The 70 Inc., in charge 
crude charge capacity will be 


State Ol 


| 
has shut Platforming unit with a charge capacity 


3500 barrels a day of gas oil, plus gas 
mcentration and vacuum units 
‘ 


Construction has started with Procon, 


und loss of Upon completion, crude 


refinery has a 


export 
te 


increased in 


tM) barrels a day d 7000 barrels a day 


Most Important 
Research Tool 
Since the 





~~ 
Comprehensive Survey | 


Available Free 


Tracerlab recently compiled and published a 16-page brochure which surveys 
most of the known applications of radioactivity in the petroleum industry. 
Presented in clear, down-to-earth, non-technical language are the facts about 
isotope use in your industry that you should know. Also included is a valuable 
three-page bibliography. 

This comprehensive booklet was prepared to provide a stimulus to the 
present users of isotopes to develop new applications, and to acquaint non-users 
with what has been happening in this highly important new field. Radioisotopes 
and their unique properties, acknowledged to be the most important new 
research tool since the discovery of the microscope, should be known to all 
research and operating people. 

Secondly, “Radioactivity and the Petroleum Industry” is intended to 
acquaint you with Tracerlab. We pioncered in the field of commercial radio- 
activity and are now the largest firm in the field. We produce the most complete 
line of nuclear instruments; sell the largest number of “tagged” compounds; 
provide the comprehensive consulting service. 

Write on your business letterhead —we'll be glad to send a copy of 
RADIOACTIVITY and the PETROLEUM INDUSTRY. 


WASHINGTON @ NEW YORK @ HOUSTON @ ATLANTA 





TaceT a LOS ANGELES @ PARIS @ CHICAGO @ CLEVELAND 


BOSTON - 
95 SAN PABLO AVE. BERKELEY 


HIGH ST 


Projects Worth $5.7 Billion 
Approved by PAD in Two Years 
From June 11, 1951 to July 1, 1953, 
the Petroleum Administration for De 
fense approved applications to build or 
complete oil and gas projects valued 
at $5,785,254,497, according to a recent 
announcement by De puty Petroleum 
Administrator Joseph A. LaFortune 
Applications for approval of facilities 
$1,076,314,740 were 
denied, canceled, deferred orf returned 
ithout action. This figure was influ 
enced in large measure by the fact that 
PAD returned a number of cases in the 
second 1953 because the 


ot I 
Controlled Mate 


valued at another 


quarter I 
imminent end of the 
rials Plan 

Over a period of littl than two 
vears, a total of 6349 original cases and 
2189 amendments approved, Fol 
lowing are the total original 
cases and amendments approved by each 
of the PAD divisions 


(ias $2,392,965 696 


1,619,527,898 


more 


were 
values of 


Refining 
Supply and 
lransportation 
Natural Production 
and Processing $37,301,276 
Marke ting and 


Distribution 


1,244,851,953 


Gas 


25,895,588 
Production 64,712,986 

hese figures, LaFortune pointed out, 
do not necessarily cover all of the ex 
pansion initiated by the oil and gas in- 
dustries over the past years, since 
some operators did not require priorities 
assistance for their purchases of con 
struction materials. The totals do, how 
ever, provide a measure of ex- 
pansion during the 


two 


rough 
mobilization drive 


Planned Pan American Plant 
Gets Certificate of Necessity 


Pan American Refining Corporation 
has been issued a certificate of necessity 
for construction of a 25,000-barrel-a-day 
refinery on the Delaware River 
Pedricktown, N. J 

While the certincate 
New Jersey building site, the company 
has two other possible locations under 
consideration. One is near Portsmouth, 
R. I. and the other in Talbot County 
Md., on the east shore of Chesapeake 
Bay. Company officials report that a 
definite decision on building will not 
be announced until studies on all the 
proposed sites have been completed 


Carter Oil Begins Operation 
Of New Polymerization Unit 


\ new 
Carter Oil 


neat 


specifies the 


polymerization unit at The 
Company's Billings, Mont., 
refinery has been placed in operation 
rhe unit will increase the 
gasoline production of the plant by 27,000 
gallons a day 

The new Carter 
and placed in operation in 
21.000 


high-octane 


comple ted 
1949, pro« 


barrels 


refinery, 


esses an average ofl 


crude daily 


Nitrogen Facilities Planned 


By Utah Chemical-Monsanto 
Utal Mor 


sant planned 


Chemical ¢ 


Chemical Company have 


ompany and 


nts tor synthesizing nitrogen 
Utah Chem 


} 


Salt Lake 


atural gas 


tormed firm im 





BEAIRD-INGERSOLL-RAND 


Packaged Compressor Plant 


te me 


These three packaged compressor plants are equipped with Ingersoll-Rand 
tors, and all 


necessary connections and controls, Other sizes from 110 h pt Oh p 


130 hp. 6SVG gas engine-drwen compressors, Young radia 


Oil wells in Turtle Bay Field, Texas, operated 
by Stanolind Oil and Gas Company, are produce 
with a rotative gas lift system Gas within 

the system Is constantly circulated at . 
sequired preesere and execes gas is delivered Used three packaged units — 
to a nearby sale line. For this operation, 


a compressor station of approximately HOW TIME WAS 


1,000 horsepower was required, So a bank of three 


pio at ee wir ) SAVED IN INSTALLING 
packaged compressor plants was installec 
A COMPRESSOR STATION 


The sc package d compressors were le livers d 
to the location as fully assembled units 

Keach one has all necessary Zas piping 

and manifolds, complete systems for cooling, 
lubrication and air starting and 

integral automatic controls. Complete 
packaging at the Beaird factory reduced field 
assembly to a minimum, saving weeks 

of valuable installation time 

Let us tell you about the economies of using 


Beaird-Ingersoll-Rand packaged compressor plants 
in multi-unit installations. 


THE J. EAIRD COMPANY, INC, 
SHREVEPORT, LOUISIANA 


MACHINING 
FABRICATING 


STEEL WAREHOUSE 





Louisiana 


bEATRD 


PRESSI 
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Rho STORAGE TANKS 


All over the Nation 


Here are a few of the installations of Beaird pressure 
storage tanks you'll find throughout the country— 
and there are many more. For Beaird has been 
manufacturing pressure storage equipment thirty 
tive vears. And during the past five years, Beaird 
production lines have been averaging one mayor 


size tank per day 


This demand for Beard pressure storage tf inks Is 
no aecident—it’s the result of Beaird’s advaneed 
engineering design, constantly improved manutlac- 
turing techniques and thorough inspection and 
testing. That's why the firms which constructed 
these plants chose Beaird—that’s why vou too can 
have complete confidence in pressure tanks manu- 
factured by Beaird 


Let us have the opportunity of discussing your 
pressure storage requirements with vou 


PHeE J. BL. BEATRD COMPANY, ENE 
SHREVEPORT, LOUISIANA 


Pockaged Cast Stee! Pressure Anhydrous LP-Gos 
Compressor Fittings Bulk Ammonia Systems 
Plants Storage Equipment 
Machining 
Fabricating 
Steel Warehouse 
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Great Southern Winding Up 
Construction of Texas Plant 
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$125,000 Explosion Hits 
Douglas Bakersfield Refinery 
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$1.5 Million Expansion Set 
For Conoco Gasoline Plant 
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r separation and then marketing. Con 
> 
completing a $29 mil 


Continental Oil Company's planned 
it ts Gillis natura co 1s presently 
lake Charles, La lion expansion program at the Lake 
lv $1.5 million, the harles refines which will) increase 


capacity tro 
il 


at plant’s processimys 
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12.000 1 10000 barrels of crud 


Standard-Vacuum Schedules 
Start of Operations at Durban 


OOO-barrel-a-day retine 
Refining Compat 
l’t 
Durban ts 


rat nm next 


MORE AND MORE PLANT... 
MORE NEED FOR— 





Kenyon provide a complete thermal insulation service 
to the oil industry, including technical advice on 
thermal insulation specifications, and finishes for 
all conditions. Supply of materials, application, 
supervision, on sites throughout the world 

The photograph shows columns on the Distillation 
Unit, M.E.C. project, Shell Haven, England. 


CallinKENYON to keep the heat in! 


A Shell Photograph 
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WM. KENYON & SONS (AMERICA) LTD., PERTH AMBOY, N.J., U.S.A. 


ENGLAND 
KH 135 


AM KENYON DUKINFIELTL CHESHIRE 
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STARTING POSITION MIDDLE POSTION FINAL POSITION 


(Line Cold) (Line Heating Up) (Full Temperature) 


SOME POINTS TO Check WHEN BUYING JOINTS 


Does the joint require packing and other maintenance? 


What's the shape of the corrugation? 

What's the shape of the equalizing rings? 

Is there any meaning to these shapes? 

What's the nature of the flexing movement? 

Is this movement well distributed? 

What's the depth of the corrugation? 

What relationship, if any, with the traverse to be absorbed? 


What kind of heat treatment was used in manufacture? 


A check on these points, among others, should lead you straight to the Badger 
Directed-Flexing Self-Equalizing Expansion Joint You can get it in a wide range 


of standard diameters; in) copper or stainless steel ; with flanged or welding ends; 
in single or double units 


BHDGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET @ CAMBRIDGE @ MASS. 
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Sinclair Toluene Unit Heads 
Latest ODM Write- Off List 


14.4 mil 
s W 


Atlantic Licenses Two to Use 
Catalytic Reforming Process 


Third Atlantic “Catformer’’ 
Put in Operation ad ey Oil 
Hus 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


- Copper ALLOY BULLETIN 


——— Lau — re — ——— ———___—_———_— — = - — — 
So MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


less tendency to foul copper-base alloys 
than steel. The use of copper or copper 
alloys on the water side results in con 
tinued high heat transfer characteris 
tics compared to single wall steel tubes 
whose heat transfer value becomes 
lower as a thicker insulating coat of 
rust builds up 

For these reasons smaller size heat 
exchangers, equipped with Duplex 
tubes, can be designed to have the same 





total heat transfer as larger size units 
with steel tubes. Also, when steel tubes 
are replaced with Duplex (steel/cop 
per), the improved heat transfer rates 
result in higher operating efficiency 

An ice company that replaced its 


ws ah ales ltl ~. steel tubes with Duplex (steel/Ad 


po { two different 1 ae ect —- , ; miralty) reported two years later that 
5 ee water or teins © is : reat tr rt ’ i four semi-annual back-breaking clean 
life with reduced 


ings have been avoided; operating pres 
sures are running 15 to 20 pounds 


Improving Ammonia Refrigeration lower; and that their new Duplex tubes 


have already paid for themselves 
. . 
N stems With Du lex Tubin A leak at the tube sheet is dangerous 
y p if not soon corrected, as it may permit 


sufficient ammonia to contaminate the 


Since ammonia and similar nitrogen must be removed from time to time at 
cooling water or brine, accelerating cor 


compounds are finding greater applica considerable cost. This is now being 
I . bs PI 6 rosion of the copper or copper-base al 


tions in refrigeration, syntheti emi overcome through the wider use of Du 
= ‘ 4 oe etic chem a sities loy component of the Duplex Tubing 


cal compounds and as liquid fertilizers plex tubes composed of low carbon ; 
Corrosion from contaminated water is 


it is important that we learn how to steel to the ammonia side and copper 
handle these corrosive gases and or copper-base alloys, which stand up 


most severe at the inlet end of the tubes 
where turbulence is highest 
liquids. well, to the water side. 

Dry ammonia gas is not corrosive The most popular Duplex tube com Duplex Has Many Advantages 
to most metals and alloys. However binations are low carbon steel outside The use of Duplex tubes has in 
when ammonia is mixed with water and and copper, Admiralty, or Red Brass creased greatly during recent years be 
air (oxygen), it severely attacks cop- inside towards waters from _ rivers 


per and copper-base alloys lakes, ponds, or wells. When sea water 


cause of the following factors 


On the other hand, steels are very re- | is used for cooling purposes, Duplex 1. They do an excellent job where 


sistant to ammonia corrosion. This ex Tubing with Cupro Nickel, Duronze a dual corrosion problem is involved 


plains their wide use in the construction IV (arsenical aluminum bronze) 2. Reduce maintenance, shutdown 

of equipment and heat exchangers for Aluminum Brass, and Admiralty are time and labor 

producing and handling ammonia and | popular. Where high water velocities 3. Conserve metals since corrosion 

its compounds. The presence of salts may cause impingement corrosion, the rates are greatly reduced 

such as ammonium nitrate increases first three mentioned alloys are superior 4. Resist corrosion from untreated 

the corrosivity of ammonia towards to Admiralty. and treated waters better than steels 

iron, aluminum, zinc, and cadmium. Improved Heat Transfer >. Improve heat transfer character 
Ammonia Refrigeration with Lower Maintenance istics or higher efficiency as compared 

Corrosion from the water or brine Mechanical bonding between the two with single-wall ferrous alloys 

side has always plagued operators of components of Duplex tubes is so tight If you have a corrosion problem that 

ammonia refrigeration systems. Steel that very satisfactory heat transfer is difficult to handle, consult our Cor 

tubes have long been used with am- characteristics result. The designer can rosion Laboratory. It is quite possible 

monia and are satisfactory in with- use the fouling factor for copper or that there is a Duplex Tubing combina 





standing corrosion from the ammonia opper-base alloys rather than the tion which is the answer to your prob 
side, but on the water side rust quickly higher value customarily used for steel. lem. Write for the “Duplex Tubing 
builds up a heat insulating layer which Slime, algae, and marine growths have Technical Bulletin No. 1950.” (359) 
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BALDWIN-HILL uses PE EINER WHOS tuidno.. 


to help you keep heat losses down with (is! 0" 


tane 


refiners 


PAD Requests Reports on 
Aviation-Gasoline Facilities 


thie facilitn 

reports on the progres t cor 
Deputy Petroleum Administr: 
\ Lakortune has ann ‘ 

Reports are to be made 
PAD torms, whicl I 
tributed 

Form PAI-79 
detailed description 
construction of alkyl 


supporting I t! 


S;, 
eeeeoee eee eeeeeeee 


a 


facilities 
Form PAD-&0, 
report of thie stawe 


each ft suc faciliti 


} 


each month until it is 
Reports are being requested 


ose refineries \ 


Texas Gas Adds Refrigeration 


To Winnie Gasoline Plants 
\ 1500-ton refriger: itv 
built at Texas (;as Corporation’ 
. . rite Dex is vasoline plants t 
= Here are six outstanding advantages: $800,000. The unit wi ' 


e ONE SOA COVERAGE ... It insulates as it finishes. Easy trowelling 
and quick hydraulic setting save time and labor in — 
G er ECONOMY ... 100 Ib. covers 120 sq. ft. 4" thick or 30 
sq. ft. 1’ thick. Low mate erial cost and single coat application provide 
low pails installation cost 
NO WIRE MESH ...In many instances can be trowelied directly on 
blocks, blankets, or other surfaces, thus saving costly application 
ot reintorcement 
DRIES WITHOUT CRACKING... Negligible lineal and volumetric 
shrinkage provides freedom from drying-shrinkage cracks. Monsanto Subsidiary Starts 
NO WEATHER WORRIES... Applied outside, it withstands drench- Production of PVC in Mexico 
ing rain within two hours of application. - aenidin: Wicaiiee Eh. Wiad 
PAINTABILITY ... The smooth, firm, crack-free surface is perfect nt mica 
for finishing with oil-base or water-base paints. 
For further information, get in touch with B-H Engineered Insula- 


tion Service. 
cd a 
snaCa With’ ral 

PV( 


Clip on signed letterhead and mail meow tog 1 rong hae ls + 
ee ee ee ee 


Puerto Rican Refinery Will 
Be Largely Financed i in rt S. 


The Caribbear 


BALDWIN-HILL COMPANY, 708 Breunig Ave., Trenton 2, N. J. 


Please send complete information on 


i 


1O.O000-bart 


POWERHOUSE CEMENT High adhesion, rockwool, insulating-finishing cement 
i BLANKETS Metal-reinforced, flexible, felted, rockwool! insulation 
i NO. 1 INSULATING CEMENT All-purpose, rust-inhibiting, plastic cement 


MONO.-BLOCK Rigid, felted rockwool! block —for high and low temperature use 


! 
! 
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THE KEY WORD IS Sula 


THE 77€@/ ELLIOTT GEARED TURBINE 
7 


At the turbine end, the ever-dependable and popular Elliott 
YR Turbine, which has demonstrated its remarkable staying 
powers beyond all question in every industry utilizing auxil- 
iary steam drive units. The versatility of this machine, with 
its wide selection in governors and controls, is only matched 
by its strength and “keep-going” endurance. 
At the gear end, the equally tough gear assembly with gear 
and pinion of double-helical type to provide quiet power 
flow without thrust. Pinion and turbine wheels are both 
mounted on the same shaft. Jig-drilled bolting in gear-case 
and turbine insure positive alignment and a rigid unit. 
Bearings have forced-feed lubrication, and the gear has oil 
sprays at the meshing point to insure lubrication and cooling. 
The new JR turbine Also available in “coupled” type, with individual turbine 
and high-speed gear shafts flexibly coupled. 
For details contact your local Elliott representative, or write 
Elliott Company, Jeannette, Pa. for bulletin. 


ELLIOTT Company 


STEAM TURBINE DEPARTMENT 
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Argentina Expects New Refinery 
To Supply 40 Percent of Needs 
he new Presidente Peron plant it 


expected t ( et il 


This is GARLOCK’S , 


3-Dimensional Picture 
/ / 


The Garlock representatives—112 of them—selling Gar- 
lock products and nothing else making periodic calls on 
your plant offering you the most complete line of 


mechanical packings manufactured by any company. 


These men are trained, experienced and, through inter- Australian Shell Completes 
change of information throughout the Garlock organiza- New 25,000 Barrel Refinery 
Ihe la fine 


tion, conversant with your mechanical packing problems. OO0-ba 


Twenty-three offices and three branch factories—with 
stocks of Garlock products —situated in most principal 
cities throughout the United States—convenient to you 


for prompt shipments and competent service. 


Factories, laboratories, service engineers, resident engi- 

neers and pilot plant at Palmyra, New York—with back- Corpus Christi Refining Lets 
ground of sixty-six years’ experience in the manufacture, Refinery Construction Contract 
application and development of superior quality mechani- Texas Engineering Construction Cor 
cal packings GARLOCK—The Standard Packing of ye 

the World. 


O40 
This is the Garlock picture—unique in the mechanical pack- 


ing industry. Take full advantage of it. It is yours for the asking. . - . 
Suntide Refining Refinery 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK To Go on Stream This Month 
Sales Offices and Warehouses: Ba!tinor: irmingham e¢ Boston \ etine ; it | s 4 4 


Ruffalo e Chicago ¢ Cincinnati e Cleveland \ etro ous lexas ate 
} 


ton @ Las Angeles ¢ New Orleans . rk Cit Pahevee ' 8, Belaks ‘ 
Philadelphia ¢ Pittsburgh ¢ Portlar re ult Lake City , ; ‘ nitial 


et 


Branch Factories: Hhirn 


—— am Hydrodesulfurization Unit 
} To Start Operation in 1954 
hie ly ecsnlfut stiot aie 


PACKINGS, GASKETS, OIL SEALS, 


(FAR LOCK MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 








REFINERY SAVINGS 


E-P fork trucks high 
stack refinery valves 
to save warehousing 
space. They operate 
safely and dependably, 
round the clock. Sav- 
ings in time and man- 
power repay truck's 
cost many times over 


ELWELL 
PARKER 


becaudé ELWELL-PARKER = 


Furnishes ALL types—Elwell-Parker gives unbi- 
ased advice since it produces both gas and electric 
trucks. Basic models include high and low lift 
platform trucks, fork trucks, mobile cranes, 


tractors. 


Builds trucks that cost less to operate— Unequalled 
design experience cuts maintenance costs and ex- 
pensive delays due to truck breakdowns. 


Offers FREE analysis by materials handling con- 
sultants — Resident E-P field men in all principal 
cities will survey your plant and help you select 


the most efficient handling system. 


Provides service help—E-P Service Engineers make 


periodic calls to instruct your drivers and ad- 
vise your maintenance department about proper 


servicing. 


Get the full story on these Plus 
Features by writing for this 
The Elwell- 
Parker Electric Co., 4266 St.Clair 
Ave., Cleveland 3, Ohio, 


General Catalog. 


ELWELL-PARKER 


POWER INDUSTRIAL TRUCKS 


Established 1893 





Size 5 Combination Starter 


= LISTED IN AN 


EPC 


EXPLOSION -PROOF 
CONDULET 





TYPE “RA-V” 
SIZE 5 


IT’S AN TYPE RA-V” 


with vertical overloads 
below the contactor 


rdd ne Size 5 is just one in the complete, new “RA-V” Line (including NEMA 
Sizes 0 thru 5 and Reversing and 2-Speed Models) designed for use with 
the new Crouse-Hinds M52 Type EPC Explosion-Proof Condulet. 


SMALLER SIZE and LIGHTER WEIGHT 
idl Wide : PLUS ADDED DEPENDABILITY 

PLUS STRAIGHT-THRU FRONT WIRING 

PLUS MOST ACCESSIBLE CONTACTS 


FASTER, EASIER INSTALLATION — REDUCED SIZE and COST OF MOUNTING 
RACKS — SPACE SAVINGS and LOWER BUILDING COSTS 


teed Smporlind” Safoemallon FOR EVERYONE IN THE PETROLEUM, 

CHEMICAL"AND ALLIED INDUSTRIES Send now for your free copy 
of the new, fully illustrated “RA-V” Bulletin and learn how they're engineered to bring you 
greater dependability plus important savings; complete engineering data is included. At 
the same time, ask for a copy of the Bulletin, “The Big Story . . .” See for yourself how the 
revolutionary Arrow-Hart “Right Angle” operating mechanism has mode it possible to 
combine superior performance with greatly reduced size and weight. 


A R R Ow- H A Ke T INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
6208 Hawthorn Street, Hartford 6, Connecticut 
Please send my free copy of the ‘'RA-V’’ Bulletin. 
) and also include a copy of ‘The Big Story .. .” 
] Add my name to your regular mailing list. 
Ask an A-H Sales Engineer to call when in the orea. 


NAME 7 = 
POSITION 
COMPANY _____ 


CO. ADDRESS 
city ZONE___ STATE 


ARROW-HART SALES ENGINEERS and BRANCH OFFICE STOCKS ARE LOCATED IN PRINCIPAL CITIES 


























>|? 


Meet Our Authors .. . 


® CONTINUED FROM PAGE 152 


Pompeo Has Experience 


With Control Instruments 
D. J. Pompeo, Electrical Probletr 


Petr chem il Process Control 
page 127 
Born in New rsey, D. J. Pompe 
received his B adept in physics an: 
engineering fro } ilifornia Inst 
tute of Technology, Pasadena, Cali 
n 1926. Two vears later he joined Shel 
Development mpany to organize the 
Glass Blowing rtment r the 
twenty vears, ! 
the devel pment ot 
and analytical type 
mstruments ? 


plants 


Fish Authority Looks 
At Pollution Problems 


Howard P. Clemens and Phillip Sum- 
mers, “Will Refinery Wastes Kill 
Kis s! pare 145 
For the past two \ 1 this assistant 
protessor of Zoology, niversit 
(klahoma, has acted as pollution con 


sultant for variot oil companies an 
pollution 


has been eng: a 1 stream 
studies. And, im additi to that, Drs 
Clemens spent three years in “year 
round” aquatic research on the Great 
Lakes, tw: f which were spent at the 
Franz Theodore Stone Institute of 
Hydrobiology. He spent the summers 
tf 1950, 1951 and 1952 with the Okla 
homa Game and Fish Department, con 
cerned with fish management studies 
All of which makes Dr. Clemens well 
qualified to write the article appearing 
im this issue 

Born m Arthus, Ontario, Canada, he 
received successively his B.S. degre: 
trom the University of Western Ontario 
in 1946; his M.S. degree from the Uni 
versity of Western Ontario in 1947; ; 
his Ph.D. degree in limnology 
Ohio State University in 1949 

He joined the facult f the Unive: 
sity of Oklahoma in 1949 as an instruc 
tor of zoology, advancing to assistant 
protesser in 195] It his spare time 
enyoys pl tography birds and s« 

Phillip Summers is a student of Dr 


Clemens at Oklahoma 


Teaching and Industry 
Divide Rase’s Time 


Howard F. Rase 





the great snark hunt 


Looxmne FOR OIL is often like looking for 
the snark, a creature which has one very 
odd characteristic: it doesn’t exist at all. 

For oil is just about the most elusive 
prey on earth. 

In spite of the difficulties of seeking 
something which very often isn’t even 
there, Cities Service geologists have 
participated in opening up some of the 
greatest oil fields in America .. . the 
Oklahoma City, Eldorado, Kansas and 
East Texas discoveries, to name a few. 

As you read this, Cities Service geolo- 
gists are tramping over Canadian tundra, 
wading through Louisiana marshes, climb- 
ing mountains, breathing desert dust, 
seeking—and finding—oil for the rapidly 
growing needs of your home, factory, 
farm and automobile. 

Because of such men, America’s oil 
reserves are greater now than at any 
time in our history. 


CITIES (A) SERVICE 


Quality L’etroleum Products 
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| (Cushioned 


to a drop-tight seat... 





... that’s why these unique 


CHAPMAN 


Iiltim Die Cc H E Cc K VA L v E 5 a se: 
cut head-loss to lowest levels This specially designed, “sir- 


foil’’ disc balances perfectly 











in open position . . .-then 
drops easily to closed posi- 


The Chapman Valve Mfg. Co. tion (cushioned by the flow). 


fo jarri ‘ ming, in 
INDIAN ORCHARD, MASSACHUSETTS No jarring or slamming, i 
usual pipe-layouts. Write for 


bulletin. 


CHAPMAN CHECK VALVES 


214 Petroleum Re finer—l| ol. 32, No 





t f rious elen ts are pr t 
NEW BOOKS A ae ce a "te! Measurement and Sampling 
s ’ Nescarcl Ul ti 
vere search for a highly active. liur ASTM Manual on Measurement and 
, esistant catalyst . ted t Sampling of Petroleum and Petro- 
Today’s Research Program aaiibehn ok tiie ‘eau seal ie leum Products, American Society for 
Review of Current Research and Di- rship of the mer ! s Ass Vesting Materials, 1916 Race Street 
rectory of Member Institutions, }1 thor 

eet ( eve Resear i ements | wn ft tivity Prepared by a special diy 

. ' , ’ rit the steat Iron | nd relat t ASTM ¢ mimittee 1-2, the sec 
this manual presents pr 


Philadelpl ia 3. $1.50 


practices that are 
ctually it comprises seven 
but with considerable 
ry and deseriptive 


ye \ des recognizes 


and computing oil 
various types and 


samples \ll exceey 


s are presented m re 





KEMCO 


HEAT TRANSFER and 
PRESSURE VESSEL 
PRODUCTS 


» —_ ® Quality Products 
Catalytic Activities 


Cracking Catalyst Activity in the Pres 
ence of Hydrogen Sulfide, Institut 


© Competitive Prices 


© Fast Service 


KRUEGER ENGINEERING & MFG. CO. 


MU 2341 ° P.O. BOX 1644 ° HOUSTON 1, TEXAS 
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Turnaround time 
Shortened one day ——- 
by new cleaning method 


Comparative report shows Oakite tower cleaning 
also cuts overall cleaning time 20%— 
saves on materials, too. 


HIS well known refinery was not satisfied with the time 
it took to chemically clean equipment for Gas Recovery 
turnaround. To compare jobs and costs, Engineering decided 
to test two different methods — one of which used Oakite Com- 


pound No. 88 


The Oakite Technical Service Man was called in to help on 
procedure and contribute his specialized knowledge on re- 


finery cleaning problems 


The refinery engineers’ report on Oakite No. 88 speaks for 
no chance of running 
tower over no delay ... cheaper 
from chemical consumption standpoint.” Most important were 
Oakite procedure should cut overall clean- 

Recovery turnaround would be at least 


itself no gas disposal problem 
no static head to leak 


these conclusions 
ing time by 20% 
one day shorter 


Proving that 
in industrial cleaning it always pays to consult Oakite. 


YOUR OAKITE TECHNICAL SERVICE REPRESENTATIVE — His experience 
is yours to draw on. He knows “cleaning engineering” and the 
conditions under which refinery cleaning can be best per- 
formed. His responsibility only begins when you 
order materials. He keeps in touch with you. He 
sees to it that the job is done right the first time, 


at lowest cost. Call him in no obligation 


SEND FOR BOOKLET F7629 


Full of helpful information on jobs such as 


Wee 
Mere 


Descaling 
Tank interiors 


Drum reconditioning . 
Salvage cleaning . 
Paint stripping 


Write to OAKITE PRODUCTS, INC., 
14C Rector St., New York 6, N.Y 


envi? INDUSTRiag Cltay 
‘ iY) 
? @ 


OAKITE 


m <* 
*Teaia, : gan’ 
5+ mernoos 


Technical Service Representatives in Principal Cures of lS. & Canada 
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Water cools itself with a 


C-R Chill-Vactor 


A Chill-Vactor is a three-stage steam- 
jet vacuum unit which serves to flash-cool 
water and certain other liquids through 
temperatures down to 32° F. No chemical 
refrigerant is used. There are no moving 
parts. Water literally “cools itself” by par- 
tial evaporation at high vacuum. Vacuum 
refrigeration is usually less expensive than 
mechanical refrigeration in first cost as 
well as operating cost. 

Chill-Vactors are producing chilled water 
in industrial plants throughout the world. 
They are cooling chemical solutions, fruit 
juices, milk, whiskey mash, etc. Bread and 
other baked goods have been vacuum cooled 
successfully for years. Other products, such 
as lettuce, spinach, celery and other leafy 
vegetables, are being cooled to tempero- 
tures around 33° F. in quantities up to 200 
cars a day. 

The Chill-Vactor is only one type of 
steam-jet Evactor manufactured by Croll 
Reynolds. Let our technical staff help you 
with any or all of your vacuum problems 


CROLL-REYNOLDS CO., INC. 


Mein Office: 751 
New York Office: 17 John Street, New York 3N Y 


Centre! Avenue Westfield, New Jersey 


CHILL-VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


$2. \ 








VARIABLE SPEED 
CONTROL 





SLOCK NUTS 
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Pressure Control System features spring mechanism 


Butterfly Regulates Compressor Speed 


Discarded equipment plus originality yields this very practical solution to a 


difficult problem. 


ulat installation . a " ! se om held pressure) 
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SERVING 


igh? INDUSTRY 


B yr FOR 41 YEARS 
* Steam Atomizing 01) Burners 
* Mechanical Atomizing Ol! Burners 
* Low Air Pressure Oi! Burners 
* Rotary Ol! Burners 

industrial Gas Burners 

Combination Gas and Oi! Burners 
* Tandem Block Combustion Units 
+ Fuel Oi Pump Sets 
* Refractory Burner and Muffie Blocks 
* Valves, Strainers, Furnace Windows 


Detailed information gladly sent you upon re 
quest 


Establishe neorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave. Philadelphia 34, Pa 


Mouthweate 











KOPR-KOTE 


THREAD LUBRICANT and SEAL 


Order through your supply store 
or send for complete details 








How to DO It... 


V-Block Simplifies Pipe Fabrication 


An adjustable V- 
block that speeds 
and simplifies pipe 


fabrication can be 


made easily in al- 
mechani- 


The V 


made 


most any 
cal 
framework 1s 
ot 


two-inch 


shop 
heavy section 
channel 
iron and braced 
with one-inch pipe 
Phis pipe 


a housing 


also forms 
the 


d section of 


lor 
threade 
the 
from alloy 


screw-jack made 
stud bolts 
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inch 


and hex nuts 
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S17¢ 


The 


evice 1s 


are ome 


of the 


base « 
of solid one 
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ine centered insid 
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shape 


we lded 
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plate 
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two 
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hub ol 
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oll 
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Modern Safeguards —Brink's for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


) avoid waste of valuable process materials flow in pipes, open channels, ducts, furnaces, smelters, 
‘ kilns, ovens, dryers. 


and finished products, process rates and condi- 
tions must be accurately measured and controlled. When you call Bailey Meter Company, you get the 
: n ‘ - 3 . 9 r 
That's where Bailey Meters, Analyzers and Con- help of years of experience as well as recommenda- 
trollers can help you to improve the efficiency of tions from a wide selection of measuring and con- 


your plant. trolling devices. 


Take flow for instance. Bailey Meter Company offers Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 


a complete line of flow measuring and controlling 
to set up an effective guard for your 


equipment for applications ranging all the way from necessary 


high pressure steam to low pressure gas. We measure process materials, 


AREA TYPE FLOW METER 


Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 
flow measurements electrically to 
recorder in remote location 

Measures oi! and other clear liquids 


under static pressures 1043 IVANHOE ROAD wr her 


up to 600 psi. Minimum 
range 0 to 1200 Ib per CLEVELAND 10, OHIO 


i 9 Ib per 
= ieaataa alia ait Process TEMPERATURE + FLOW 


PRESSURE + LEVEL 
Coutrols GAS ANALYSIS - RATIO 


hour 


ust, 1953 1 Gulf Publishing Company Publication 





» “Cut down 
down-time 
with 
AIRETOOL" 





Fe SBS See eee ee 


... keep your plant at the 
highest possible output the year 'round 
with AIRETOOL tube cleaners and tube 
expanders. Airetool equipment has been proved in 


the field years of close association with the petroleum 
industry have given Airetool engineers the know-how needed 
to produce the most efficient tube cleaners and tube expanders 


produced today 


“Here's why 
SLIP FIT CONSTRUCTION 


1 

of all powerful Airetool motors... no 

special tools needed to take them apart 
Py ii POWER SEAL... Airetoo! motors 
is out front and cleaning heods can be loaded 

down as slow as 50 RPM without 

stalling 

BALANCED ROTOR ibronsmits 


all the applied power to the cleaner 
head no wasted effort 


NEW FORM CUTTERS. _ ip 


a wide variety of tube cleaner heads 





? AIRETOOL’S tube expansion control saves 
additional man and plant hours by making tube 
rolling a fast, accurate operation. Even the most 
inexperienced man can produce a uniformily 
tight tube bundle in half the time required by 
previous methods. Down time is cut to a mini- 
mum when you use Airetool. For full informa- 

tion write The Airetool Mfg 

Co., 316 S. Center St., Spring- 


A 4 R i T 0 |) i field, Ohio. 
/ 4 4 


MANUFACTURING COMPANY 





There’s an Airetool Tube Cleaner 
SPRINGFIELD, OHIO and Tube Expander for Every 


Type of Tubular Construction 





Branch Offices: New York, Philadelphia, Chicago, Tulsa, Baton Rouge, Houston, Hudson Weights, (W. J.) 
Representatives in principal cities ie U.S. A. Canada, Mexico, South America, England. 


How to DO It... 


Movable Bucket Stand 
Keeps Pipe Dope Handy 


Make a stand for pipe thread com- 
pound which can be moved about the 
rig in easy reach of the drilling crew 

Weld 53-inch diameter base plates 
on 1'%-inch pipe legs of desired 
height. Attach legs to a base made of 
thin steel strips which have been 
shaped to the contour of the bucket 
and have been attached to a support- 
ing ring 12 inches in diameter. Han- 
dles can be welded to the structure to 
facilitate moving. When the lubricant 
bucket is set into this structure, it will 
remain upright, eliminating hazards 
of contamination 

Other variations of the stand can 
be made. One type illustrated is the 
table stand, Weld a table with 6-inch 
steel sides and mount it at the cor- 
ners with legs made of 12-inch pipe 





It’s Time to Cash In 


Make money share ideas with 
others in Petroleum Refiner’s How 
to Do It contest You have ideas, 
we want them $10 for each one 
accepted Best in ‘53 gets $100, 
second, $50, and third, $25 Send 
ideas with sketches or photos to Editor, 
Petroleum Refiner, P. O. Box 2608, Hous 
ton, Texas Do it now! 
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Who's Meeting . 





NACE 


The Western Region of the National 
Association of Corrosion Engineers 
will hold its 1953 Fall Conference 
November 19-20 at the Biltmore Hotel 
in Los Angeles. Featured will be meet 
ings of Technical Practices Subcom- 
mittee No. 1A on corrosion of oil and 
vas well equipment (Pacific 
Technical Practices Sub-committee ‘No 


OL. on asphalt type underground pro 


( oast}. 


tective coatings. and two technical ses 
sions, one on refinery corrosion prob 
lems and the other on aircraft corrosion 
problems. 1 he two tec hnical sessions 
will be half-day affairs. The confer 
ence will start the day following ter 
mination of the University of Cali 
Angeles Corrosion Short 


l6 13. 


fornia at Los 
November 

Another Corrosion Short Course in 
the NACE program held at 
Texas A & M. September 22-25. 
experren ed corrosion engineers sery 
ing as teachers. This will he 
given by the South Central Region of 
NACE in cooperation Texas 
A & M's chemical engineering depart 
ment. Subjects to he covered include 


( ourse 


will be 
with 


course 


with 


fundamentals. materials of construc 


tion. coatings, cathodic protection, in 
-trumentation and special topics. Small 
group discussion sessions will be fea 
tured. Registration fee is $25 


NACE Annual 


The Tenth Annual 
Exhibition of the National 
Engineers has arranged 
nine symposia for the conference to 
he held at Kansas City. March 15-19 
1954. According to F. L. Whitney. 
chairman of the Technical Program 
titles of table 


sessions and three othe “Vmposia are 


Conference and 
A csc tation 


ot ( orrosion 


(Lommiuttee, two round 


under consideration 
Whitney will be 
held on pipe pipe 


line corrosion problems in much the 


also said st sslOns 


line coatings and 


same manner as those successfully held 
at the 1953 NACI 
last March Educational 


the fundamental 


meeting at Chicago 
lectures on 
aspects of corrosion 
also will be given 

Symposia scheduled detinitely. where 
assigned and names of symposium offi 
cials follow 

Cathodic Protection Symposium 


Chemical Industry Symposium—F. 
G. Holzberge. Alloy Steel Products 
Company, Linden, \. J.. chairman. 

Corrosion Principles Symposium 
H. P. Godard, Aluminum Laboratories, 
Ltd.. Kingston. Ontario, chairman 

Power and Communication Industry 
it. M. Lawall. American 
Telegraph Company 


Symposium 
Telephone and 
Cleveland, chairman. 

Klevated Temperature Corrosion 
Symposium—G. A. Fritzlen, Haynes 
Stellite Division. Union Carbide & 
Carbon Corp... Kokomo, Ind... chair 
man: BE. N. Skinner, The International 
Nickel Company, Inc.. New York City, 
co-chairman. 

Oil and Gas Production Symposium 

R. C. Buchan. Humble Oil & Refin 
Ing ( ompany Houston. chairman 

Protective Coatings Symposium—— N 
Kk. Senatoroff, Southern Counties Gas 
Angeles. chairman 
Pipe Line Coatings Symposium— A. 
United Gas Corpora 


Company, Los 


D. Simpson, Jr. 
tion, Houston, chairman 
Refinery Industry Symposium—| 
H. Tandy, Standard Oil Company of 
California. El Segundo, chairman 
Round table discussions slated 
Pipe Line and Underground Corro 
ston 
General Corrosion Problems 


ceponclalolle 


HOW'S 
YOUR 


mice! STORAGE 


ee 





| PICTURE? 


is causing a storage 


ag oe production 
problem, now is the time to let Dollinger help you 


Buildings fabricated to your design requirements arc 


a Dollinger specialty 


But thot isn’t all. Dollinger will supply structural 


Steel for practically ali your building needs 
planning additional 
buildings or additional plant facilities 


you arc 


today 


FOR OVER 5O YEARS, LEADERS IN THE PETRO-CHEMICAL 


So if 
Storage space, office 
call or write 


caustic soda 


(FLAKE, SOLID, LIQUID) 


muriatic acid 
‘chlorine 


oil well and 
industrial salt 


. 
"a 


FAST TRUCK OR RAIL DELIVERIES ANYWHERE IN THE ROCKY 


INDUSTRY HAVE LOOKED TO 
JOHN DOLLINGER, JR., INC. 
FOR QUALITY STEEL FABRICATION AND DEPENDABLE 


DELIVERY. 


For inquiries regarding fabricated 


write to 


— 


John Dollinger, Jr., Inc., 


structural steel and plote steel, 


GEARED TO 
SERVE THE 
Oil INDUSTRY 


Beoumont, Texes. 


© Denver City, Texas 


MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 


GENERAL OFFICES 

321 WEST DOUGLAS 
WICHITA, KANSAS 

PHONE 7-5215 


© Midland, Texas © Denver, Colerade 
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Who's Meeting 


Washington lt: 


chairman 


Stout 
Loui 
Other 
Nor 
Atmospheric 
( orrosior 
Educational lectures will 
pers or of h ( We ist 
Pechnolo Clevel 


Vinposia being con idered ¢ 
Destructive Testir ( 


Pollutant 


orrosior 
and Cost 


titute of 


the kighth National Instrument 
Conterence Exhibit in Chicago. 
September 16-20. the 


include these subjects 


ing of u 
and 


Running clini 


program will 


pyrometers, millivoltmeter type: eles 


ree h ifiie il and t le« 


mstru 
and 


control: 


tri n-trument- 


i} potentiometers electronic 


ometer panel 


raphic 


ol valve selection 


‘ combustion 


order How meters electri 


liquid level 


control and con 


valves irea tvpe flow meters 


and <elf-operated 


olameter) 


ISA 


Ihe the Morrison Hotel 


September 1G. at | 


ISA Main lasse ! 
cheduled if} Friday 
the pen tal of 


| ifth Pre 


(linie ha been 


onterenee 


the three days prior to nine two-hour sessions 


QUACHROM 
GLUCOSATE * 


your company letterhead for information 
on Quachrom and other Organic Glu 
Request special liter 
oture on your par 
ticular water 


F REG US PAT. OFF 


Write on 





osates 


problem 


WATER ANALYSTS ae) BatIGe ©. Be) MANUFACTURERS 
GENERAL OFFICES 
lalelallalel-l-Mii-lit-]aP 


SAN ANTONIO, TEXAS 


eon 


will 


}? ia 


will 


day | riday eve 


devoted to a general ses 


be held. three each 
ning will be 
sion on “Principles of Instrumentation 
and Automatic 

Phe clinic is open to ISA members 


ASME. ALEE and IRI 


Non-members will pay 


Controls.” 


ind members of 
without charge 
Registration. which 
will September Lh. should be 
with the n office of ISA. 1319 
Alles Pittsburgh 33 


AIChE 


Phe New York Section of the Ameri 
can Institute of Chemical 
will hold a symposium October 

Management. New Materials of 
‘and “Solids Handling.” 


two 


New 


S$. registration. 
‘ lose 
itional 


Ave rte 


heny 


I neineers 


qn 


Construction 
The all-day 
will be held at 
New York 


sections 


Yorker 


meeting in 


Hotel 


IN THE FUTURE 


American Chemical Society (124th 
National Meeting), Conrad Hilton 
Hotel, Chicago 

American Institute of Chemical 
Engineers, Fairmont and Mark 
Hopkins Hotels, San Francisco 

American Petroleum Institute (Fxecu 
tive Committee), Greenbrier 
Hotel, White Sulphur Springs, 
W.Va 

National Petroleum Association (51st 
Annual Meeting), The Traymore. 
Atlantic City 

Instrument Society of America (Sth 
National Instrument Conference 
and Exhibit), Sherman and 
Morrison Hotels, Chicago 

Western Petroleum Refiners Associa- 
tion ‘Regional Meeting), Henning 
Hotel, Casper, Wvo 

American Society of Mechanical 
Engineers, Petroleum Division 

Annual Petroleum Mechanical 
Engineers Conference), Rice 
Hotel, Houston. 

American Society for Testing 
Materials (Committee D-2), 
Shoreham Hotel, Washington, 
dD. 


California Natural Gasoline Associa- 
tion (28th Annual Fall Meeting), 
Arabassador Hotel, Los Angeles. 

Ol Progress Week 

National Safety Council | Annual 
Congress), Conrad Hilton, 
Congress, Morrison, Sheraton, 
Chicago 

Western Petroleum Refiners Associa- 
tion ‘Regional Meeting), Garrett 
Hotel, El Dorado, Ark. 

Natural Gasoline Association of 
America Regional Meeting 
Blackstone Hotel, Tyler, Texas 


American Oi! Chemists’ Society (27th 
Fall Meeting), Sherman Hotel, 
Chicago 

American Institute of Electrical 
Engineers Fall General Meeting 
Muehlebach Hotel, Kansas City 
Mo 

American Petroleum Institute 44rd 
Annual Meeting . Conrad Hilton 
Hotel and Palmer House, Chicago 

Third Annual Instrument Short 
Course, Los Angeles Harbor 
Junior College, Wilmington 
Calif 

Natural Gasoline Association of 
America Regional Meeting 
Herring Hotel, Amarillo, Texas 

American Society of Mechanical 
Engineers (Annual Meeting). 
Statler Hotel, New York 


American Institute of Chemical 
Fnaineers Annual Meeting . 
Jefferson Hotel, St. Louis 





As to Oil's Outlook: liquid fuel in its unique applications of residual fuel oil. is now on the 


® CONTINUED FROM PAGE 93. and to efficient manufacture of liquid — verge of profitability. A small rise in 


fuel from oil shale and coal the cost of crude petroleum will be 
ports grows the availability of im 


ports will drop sharply Because of As late as 1950 it was predicted that 
world shortage either the | Ss. oF the largest advance in future sale of 


other countries will have to do with liquid fuel would be for uses com 


enough to bring commercial opera 
tions to Colorado, but it seems doubt 
ful that production of shale oil will 
ever provide a substantial part of out 
liquid fuel. Moderate rate of produ 
tion will be at relatively moderat 


out full measure of natural petro petitive with solid fuel for example 
leum. We may continue to have fiscal burning under steam boilers. This now 
idvantage but politic al advantage seems quite contrary to the trend of 
mav lie elsewhere fuel technology It is also contrary to cost but high rate of production may 
the statistics since 1950. Except for ship be uneconomic 
future as drawn may seem rather: bunkers. residual fuel oil should The last and most permanent stage 
dismal for the U. S. It is true that radually disappear as a fuel and of liquid fuel development will be 


Orne other countries may have i 
S tillate fuels such as gasoline and oils will give the most expensive but the 


At first glance. the pieture ot 


should be converted. instead. into dis of course. the conversion of coal. This 


moderate cost advantage over the | 
for a decade or two. because supple for diesel and jet engines. Economics most abundant liquid fuel if total 
will take care of this. Liquid fuels conversion is carried out either by 


mental liquid fuels will cost) more 
will cost too much to be used in com the Fischer Tropsch process or by 


than natural petroleum. But it hap 
pens that the | S. is blessed with 
exceptional abundance of oil shale 


petition with solid fuels or natural hydrogenation. But such processes ar 
vas. We shall look back on present wasteful of fuel resources. If liquid 
fuel practices with mild amazement fuels are made as by-products of 


and coal. Eventually the whole world 


must depend upon supplemental fuel Fortunately we know now how to con electric power generation through low 


sources, and about half the oil shale vert residual fuel oil to premium prod temperature carbonization of coal and 


ind coal of the world is in the U.S ucts. The technological stage is set consumption of char as boiler fuel 


If we feel that we must do any worry and the curtain will rise as soon as — the combined operation should be less 


ing about the future we should con process economics permits. This wasteful of BTUs and should vield 


centrate our attention on the few should come well before any substan lower-cost liquid fuel. The volume of 


decades of transition (startine before tial amount of coal conversion and liquid fuel that could be provided 


1970) when we shall have less natural when widely practi ed. should cut would de pend on the relative markets 


down a litthe on demand for natural for liquid fuel and electric power and 


petroleum while the rest of the world 
petroleum on the proportion of liquid fuel ae 


has more. Between 1970 and the end 
of the century we shall have to devote The next development will be oil mand to be supplied in this way 


more attention to” efficient) use of from oil shale This. like conversion If all of present electric power (ex 
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cept that provided from hydro plants) 
were to come from the combustion of 
low temperature char, we would ob 
tain as a by product only a few per 
cent of present consumption of liquid 
fuel But at 


more than enough 


present this would be 
and demand for 
electric power is rising more rapidly 


Thus the 


proportion of our liquid fuel require 


than demand for liquid fuel 


ments that could be provided in this 


it is assumed that demand will be 80 
percent of predicated demand for 
crude petroleum. For shale oil it is 
assumed that production will start be 
fore 1960 and 
about 0.3. billion 
in 1970. For 


assumed that operations will start soon 


alter 
1.7 billion 


1970. For 


vTow 
barrels per annum 


conversion it) ts 
1960 and will grow rapidly to 


domestic production it Is 


maintain a constant proved reserve 
But in an expanding economy it 
necessary to “prove up” about twelve 
barrels of additional reserve for every 
slowly to barrel of increased production. The 
reason for this is that rate of pro 
a twelfth 
S. it has 


heen necessary for proved reserves to 


duction must be only about 
of proved reserve. In the | 


increase at a far greater rate than 


This Is 


per annum itt 


produc tion. sometimes mis 


of residual takenly cited as a reason for optimism, 


1960) 


manner should become steadily greater issumed that conversion 


hxtrapolation ol fuel will be under way before but it is also an explanation for the 


is time roes on 


po and will be virtually complete by high cost of petroleum discovery. The 


1970. This 
horizontal. It is assumed that imports 


pre sent trends indicates that rising 


tential production of by product bends the curve toward element of petroleum cost that is in 
liquid fuel might be nearly enough t creasing most rapidly is discovery. and 


this is being magnified by expansion 


of petroleum will continue to increase 
of demand. 


halanee supply with demand 
to a maximum of 1.3 billion barrels 
after 1960 but will have decreased by 


1970 to around O.8 billion barrels. If 


k-stimated costs for distillate fuels 
a little higher 
than average costs from petroleum 


Distillate Fuel Picture 
In | ivure } I> 
in which our supply of distillate fuels 


indicated the way from oil shale are only 
we can produce more petroleum and 
import more, our ce pendence on coal 


provided over the next two Before 1960 the costs may be equal 


decades. Such a break up is a risky 


thing to attempt and may look quite 


may bee 


will be less and the time-table for coal Distillate fuels from coal would now 


conversion will be delayed. Higher cost two or three times as much a- 


fuel costs may tend to slow down the from petroleum but the relationship 
should be altered rapidly after 1960 


not only because petroleum costs will 


absurd later on for it assumes so : 
many circumstances that can be only rise of fuel demand. These are only 


a few of the many things that may go 


guessed at today. But planning for in 


wrong with Figure 4 be rising but because coal conversion 


involve some sort of 
even if it is faulty. As So far little has been said about 
faults will Here is one interesting thing: | have tried to portray 


their shadows before ss The pu ture can 


dustry must 


future picture technology will be improving. 
the future 
in definite terms. In so doing I have 


pointed out some of the obvious ele 


years pass by the “cast costs, 


In a static economy petroleum requires 


be continually revised and, if neces a minimum of capital outlay and op 


ments of uncertainty. As time goes on 
gradually re 


erating cost compared with supple 
mental liquid fuels. To maintain 


sary redrawn, but Figure } may pro 


vide a suitable starting point these elements will be 


kor total supply of distillate fuel 


Catalytic Chemistry 


By HENRY W. LOHSE 


constant production we need only solved. 





| ) Repair Cost 
Valves in Sludge Burner Pump 


Valve parts were being replaced monthly in a large 
Eastern refinery. When Sims Pump Valves were 
installed — guaranteed to give longer service — no 
maintenance was necessary for over a year. Service 


‘onsulting Chemist 
London; Canadian Institute of Chemistry; Americar, Chemica 


zn Assn. for Advancement of Science 


CONTENTS 
Chapter I. Brief distory of Catalytic Chemistry 
Chapter Il. Catalytic Theory 
Chapter Ill. Nature and Properties of Catalysts 
Chapter IV. Specific Types of Catalytic Reactions 
Chapter V. Industrial Catalytic Reactions 


ety; Amer 


This book aims at a factual presentati 
inderlying principles of catalytic pher 
the application of catalytic reactions in lu | 

e then indicated a change in spring materials — cost: 
attention has bee . » the pre 
ittention has been paid t ' ; $6.40 — and an even further reduction of repairs was 
catalytic reaction systems, and to the : 
copper gained. 


r 


rart sar 


{ impurities in 


of other metals in silver, 
nickel, et ised as catalysts 

A separate section has been devoted to each 
the various types of catalytic reactions. The nature 
and properties of catalysts, specific types of catalyti 
reactions, as well as industrial catalytic reactions 
have been discussed in detail 

Many clear illustrations will help in the under 
tanding of little underst i phenomena 


471 pages fully illustrated $8.50 
Prices subject to change without notice 
SEND ORDERS TO THE 


GULF PUBLISHING COMPANY 
P. O. BOX 2608, HOUSTON TEXAS 


le of traces 
P Sims Pump Valves are carried in stock for more than 
10 different makes — and hundreds of sizes — of 
reciprocating pumps. Free catalog shows how they fit 
your pump, reduce maintenance, and give guaranteed 
better performance. 


SIMS 


>UNIP VALVI 


Only SOMOS 
WAS THESE PATENTED FEATURES 
come pone capeciny OX 
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What Suppliers Are Doing... 


Rheem |! Gets Promotion ‘o Sales Promotion Manager Named 


Rheem Assistant General Manager In Promotions at Ohio Injector 
Rheen Manutacturing ( mpany has Dw staff promotions have been made 
moted W S. Rheem II fr 1 West ! Injector ¢ mpany to mpl 
Livis ni inaue I issist ) neral rient the ncreased \ rk 1 sales Thal 


1 j 


salesmen in the held resulting 


Mipany 


’ American Meter Adds Space— 

ergen . . At the recent formal opening of American 

General American Assigns Seery Meter Company's displacement canes plant at 

To Replace Duffy at Pittsburgh Nebraska City, Nebr., William G. Hamilton, Jr., 

new plant in Seattle and Krank kb. Sees Pittsburgl sistant president of American Meter, cut the ribbon as 

part of the opening day ceremonies. Looking 

on were Nebraska City Mayor Bremmer, left, 
and Arthur F. Benson, vice president 
engineering 

hern division as well as F The new plant adds 48,000 square feet of 

ast. He will also assist C. \ ho has resigned to enter busines spoce for displacement meter production to 

American Meter's ten U. S. plants 


ntire company 
ving the company's 

rms in Calitornia 
started vitl the con 
ago, will supervise all 


and marketing activities 


president and general mat 


1 (,eneral Ameri . 
S. plants. He was made can for years. He will be assicte New Instruments Service Shop 


pany \ ; 

Western division manager last yea! n his s assignment by [| A. Ross, Opened in Vancouver by Foxboro 
Succeeding him as Western division who has been located m the com \ completed equipped shop tor sery 

nanager | C. Bergen, who has been pany’s Washington, D. ¢ office tor icing and repair of The Foxboro Com 


dministration t all the con 


egional manager of the Rheem plants s years pany'’s instruments has been opened in 
in Richmond, Calit., area. Bergen joimed 
} 


Rheem in 1937 in engineering and man 
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U. S. Steel Division Announces 


Two Gulf Coast Area Changes of EA T 
In appotmntiments announce | by the 


Oil Well Supply Division t United 
States Steel ¢ orporation Harry A. Rowe 


vo easel ne SAVING EFFICIENCY 


and pipe line sales, for the Beaumont 
Orange and Port Arthur, lexas, area 


Prior to his appomtment Rowe was 


@ Longer Life 


n \are 


~ hwy A ' aoa _ pone! eee @ Custom Molded Precision Pipe Fit 


livision in Jur @ Aftractive, Smooth Finish 
Now available in pipe covering and block insulation, Mundet 85% 
Magnesia permits new heat-saving efficiency. Precision manufacturing on 
the latest type of automatic equipment insures uniform standards. Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
ee attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
lepartmer the escape of heat. You benefit from the most 
alia modern manufacturing facilities for the pro- 
duction of heat insulation. Write for specifi- 
cation information and recommendations. 
Mundet Cork Corporation, Insulation Division, 
7101 Tonnelle Avenue, North Bergen, N. J. 


-MUNDET 


Allied Chemical & Dye Division 
Makes Three Department Changes 
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Worthington Holds 100th Year Sales Conference— 

In recognition of its 100th year in export trade, Worthington Corporation recently held an 
International Sales Conference at which managing directors and executives of the company’s 
overseas operations were taken on a tour of the firm's Buffalo Works. Shown above are four 
members of the conference looking at ammonia refrigeration compressors during the tour. From 
the left, Horace Wood, assistant general manager, Export department, Worthington; J. J. Thompson, 
manager, personnel department, Worthington; G. J. Andriessen and E. Blanchart, distributors of 
Worthington refrigeration equipment in the Netherlands and Belgium, respectively 


Rockwell President Named to 
“Outstanding Young Men” List 


For an Easier Way 
to Remove Packing 


Here is a rugged hand-tool that ‘works 
around corners’ for removing old packing from 
stuffing boxes. The picture shows how a pair 
of these flexible handled tools operate around 
obstructions for snagging out those old pack- 
ing rings. All steel—tempered tool steel cor- 


Ask 
DURA HOOK Bulletin No. wre a 


screw bit. 


CORPORATION 


Shen. Sacer. S| 


DURAMETALLIC 


KALAMAZOO 


M-H Enlarges Field Sales Force 
With Addition of 22 Engineers 


Davison Chemical Corporation 
Elects Bachman Vice President 
lr |? \ 


t \ i 
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Bachman 


Pyrofax Gas Names Frost and 
Ackley to Top Sales Positions 
| \\ } 
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BS&B Appoints Darr and Unsell 
To Divisional Sales Positions 


Warner Lewis Company Promotes 
Thomas Bradley to Sales Manager 


i ad 


Bradley 
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Pickering Governor Acquired by 
Farris Engineering Corporation 


acle 


20 New Field Engineers Assigned 
To District Offices by Beckman 
Beckman Instruments, | 


ed 20 me field « 
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WORLD'S LARGEST MANUFACTURER 


PYROMETER & THERMOCOUPLE EXTENSION LEAD WIRE 


Pyrometer Engineers, buyers, plant executives attending the Chicago |.S.A. Show, visit our 
Booth Nos. 212, 213, Hotel Sherman, and receive an invitation for an enjoyable evening 


We operate our own wire insulating mills. Large supply contracts our specialty 


INDUSTRIAL PYROMETER “ccxeanr’ 


ALTON, ILLINOIS 














EXCEL-SO 
5 MICRON 


"_ FILTERS 


PETROLEUM 
PRODUCTS 


Designed to remove dirt (down to 5 microns) from finished petroleum 
products removal of this microscopic rouge lengthens the life of jet 
and gasoline aircraft engines, pumps, meters, valves, and fittings. They 
are compact in size and are built for operating pressures from 02500 psi 
EXCEL-SO Filters can be built to any code requirement, API-ASME, ASME 
or state codes for unfired pressure vessels. They also meet requirements 
of JAN or MIL specifications. Available in capacities from 10-2000 GPM 
Special “Throwaway” Plastic Filter Bundle available on request. Write for 


Bulletin FO-52 


WARNER LEWIS COMPANY. 


BOX 3096 * TULSA, OKLAHOMA 


1 Gulf Publishing ( mmpany Publication 
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trial control equipment. Originally 


screened on the basis of scholastic 


achievement and practical experience, 
the graduate engineers successfully com 
500 hours of study in the 
pertormance and field man 


KReckmar spectrophotometers 
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pleted nearly 
peratior 
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Cannot Leak Live Steam 


Even though re-evaporation com- 
pletely dries up its body, a Nicholson 
weight-operated trop will not leak 
live steam. Widely used for steam 
purifiers, super-heated steam lines, 
headers, separators, heaters, etc. 


DRAIN WATER, GASOLINE, OIL 


~ 


oline from scrubber head of booster 
and gas lift compressors; gasoline, 
oll or moisture from gas well sepa- 
rators, accumulators, after-absorb- 
ers, etc.; packaged natural gasoline 
plants; gas lines. 

4 TYPES—press. to 200, 500, 650, 
1500 Ibs.; for every large capacity, 


heavy-duty use. 





Nicholson W. O. traps also have 
many applications in natural gas in- 
dustry: drain gas- 


CAT'G 751 


MODEL WO 


eS 207 Oregon St., Wilkes-Barre, Pa. 


CEE NICHOLSON FR 


TRAPS - VALVES :- FLOATS 














announcing the South's first 
¢ 


ARGON GAS PLANT 
to serve the U.S- 


For welding and commercial 


USES can now order any 
quantity of Argon from 
our new plant for quick delivery 
anywhere. ‘This inert 


99.92% pure, exceeding maxi- 


you 
(sas 


vas Is 


mum specifications. 


Lincoln “‘Inertarc’’ machines for welding 
aluminum, magnesium, titanium, copper 
and carbon steel are now available. 


OXYGEN COMPANY 


3602 West Tith © TWineeks 3317 + Heuston, Texas 











Bagenstose and Miller Made 
Insul-Mastic Regional Managers 
The Insul-Mastic “ge 


ica has prom ted Abner H Bawenstose 


Corporat 


to Eastern region " aver and placed 


Miller Bagenstose 


John J. M 


Cooper-Bessemer Appoints Smith 
New Engineering Representative 
Appointment Dodd W. Smit! 


ttle « been a need by 


Worthington’s Borchardt Retires 
Albert H. Borchardt, vice pres 
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Anne Elected Elliott Executive; 


Crismon Assigned to Pittsburgh 
i t Ww 1 as 


Crisman 


ld M it 


Nalcat Gets West Coast Manager 


Williar formerly 
sit Wilshire Oil Co 


eenera 





OUNCES ONLY ONCE A WEEK of 


SAND-BANUM 


Pure Colloidal Concentrate 


give your boiler a Vacation 
from Scale and Corrosion 


Your Maintenance Pocketbook 
will welcome the savings in up- 
keep and fuel 


Stocked by Leading Supply Houses 
Literature on Request 


American SAND Banum (o: 
PP 4 











Mason-Neilan Names Thackara 
District Manager at Los Angeles 
Alex M. Thackara has been appointed 
wawer n ap Los Angeles district manager of Mason 
Neilan Regulator Compan He wil 
the sales 


Tracerlab Names District Manager 
And Three Sales Representatives 
William F. Butler has been 


Washington District) m 3 


activi 
riprRany 

be W 
service 
tacilities 


Lad 


’ kara has been 
Mason- Neilan 
1939, except 
three ; ‘ halt 
S 
ring ld Thackara 
He grad 
m Massac sett luestit 


1039 


Witco Chemical Promotes Brubaker 
I’: 1" tron ot Hlat r\ \l Brubake 


' 


stant ales manage 


it the Carbon Black 


Keppler Joins American Cyanamid Se ee ee ee 
As Technical Representative ai 
American ( 


Brubaker, ‘with 
vanamud ¢ mipany . I yt imately tw ars has been 
rddition Richard black 
Refine ( hem 
chmical represent 
flices. He wall « 
! commer 


t products klection of George H 


Mine Safety Elects George Deike 

. Derke 1 
vanamid, Keppler held a vice president has been announce 
vith Borne Seryms« Mine Satety Apphances ¢ 
Penn Retimin Com 195 is been « ctor of engineer 


lard Of Develop 


mipany 


mnipany. He 


Mine Satety since 193] 


ASONS WHY 


BLAW-KNOX 
ELecTROFoRGeD® GRATING 
IS YOUR BEST BUY 


We factory-fit this one-piece 

Open Steel Flooring to your dimensions 
for easy installation. You can cover 
dangerous open areas and add 

useful space inside and out. 


USE COUPON FOR DETAILS AND PRICES 


Star 


t 


——?> STRENGTH 
— > SAFETY 
— Pp LOW UPKEEP 
——? LONG LIFE 
——> SELF-CLEANING 


[mr - - - - - - - +--+ 


BLAW-KNOX COMPANY 
GRATING DEPARTMENT 
BLAW-KNOX EQUIPMENT DIVISION 
P. O. Box 1198, Pittsburgh, Pa. 


Please send prices on sq. ft. Grating as per specifications marked at right 


Please send prices on Type Stoir Treads inches wide 


COMPANY 
INDIVIDUAL 
STREET 
CITY 


BLAW-KNOX sreei‘cratine 
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G.E. Establishes New Department Magoon Named to Follow Hirshman 
And Announces Key Appointments In U. S. Steel Division Position 


‘ 
\f 
( 


National Carbon Superintendent 
Gets Alfred P. Sloan Fellowship 


Odening 


Tipton Succeeds Spoerl as 
Division General Sales Manager 


} ( 


Chain Belt Appoints Konrad 
Appointment of W. N 


We supply the material and the men to handle it Since 1915 


Contractors for heat and cold insulation all over the world i ° N Cc - ET E 


' SAND AND CEMENT 
Suppliers and exporters of all kinds of insulation Sisced bu. Bie 
materials tor oi! retineries ao 


Linings 
9 38 — pncoees . 

j - - ° SERVICE ire Proofing 
Magnesia 85 ‘/, - Rockwool - Asbestos - Cork bERVICS Ve wh 
COVERNMENT Repairing 

and New Construction 
INDUSTRY Renovating 
Redevelopment 
All finishing materials Send for specifications and bulletins— 
no obligation. 
See our catalog in Sweets 
INTERNATIONAL 


Paes, ..,. CLETON LTD. GUNITE CONCRETE & CONST. CO. 


ENGINEERS — CONTRACTORS 


1301 WOODSWETHER RO, KANSAS CITY. MO 
SCHIEDAM - NETHERLANDS CHICAGO — ST. LOUIS — MINNEAPOLIS 


DENVER — HOUSTON — NEW ORLEANS 
cable address Cletontrading 


For all temperatures, in sections, blocks, segments, sheets, blankets and plastic form 








Carbide and Carbon Appoints 
McClure to New Executive Post 
Harry B. MeClure been 


Republic Will Build New Plant 
For Production of Iron Powder 


Chief Engineer at Edward Valves 
Assigned Duties of as Manager 
i rWwail ! \ il ves ‘ iss! ! 


MacGre 1 hiet « ee 


Welding Veteran Gets Position 
With Gregory Industries Division 
\ | 
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onan Gets New Graver Post 
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Canco Nam 


Maybe it all does 
look pretty much 


MESH 


there’s bound to 


WIRE 


70 years man and boy, 


the same at first 


glance. But when a 
firm has been mak- 
ing wire mesh for 
be a little more to it than meets the eye 
know-how in engineering and weaving, a little more quality 
and satisfaction for 


a littl more 


in the product, a little more service 


the user. 


JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to 


the specifications. 


* * + * 


JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 


Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 
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THE C. O. JELLIFF MFG. CORP. 


DIPPING BASKETS WIRE MESH PaRTs 
LERTROMESH WiRt CLOTH 
RESISTANCE Wimet STRAINERS + FILTERS 


SOUTHPORT CONNECTICUT 
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An Interesting VIKING Unit 


A ‘‘straitline’’ unit 
in use at a major 
oil refinery 


V.-king pumps are recognized leaders in service to the 
Oil Industry. They're sturdy, compact and dependable. 
There's a size to fit every requirement. 

Southern Engine & Pump Company has been furnishing 
engineered pumping units to Industry for over 45 years. 
Complete stocks and competent engineers are ready to 
help you. We invite your inquiries— 


Distributor 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 


Dallas — Kilgore — San Antonio — Edinburg 
Christi, Texas — New Orleans and Houma, Lo 


Houston Corpus 

















Need Plain or Jacketed 


CORRUGATED METAL 


Call CHICAGO-WILCOX 
for PROMPT ATTENTION 


Chicago-Wilcox understands the 
gasket requirements of refineries and 
is equipped to supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum, stain 
less steel, copper, brass, nickel and 
monel in all sizes and shapes 


Send specifications for quotations 
and preompt-delivery schedule 


CHICAGO-WILCOX MFG. CO. 


703 Avalon Avenue, Chicago 19. tit 
Phone: SAginaw 1.1900 


See Page 254 in Refinery Catolog 
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NEW O!L INDUSTRY 


BOOK CATALOG 


Now in 
Publishing 
hook catalog will be ready soon 
It will list the numerous books 
on all phases of the oil industry 
for sale through Gulf Publish 
ing Company. 


preparation Gulf 
Company's new free 


This new catalog can help you 
build up a well-rounded library 
of technical and practical job 
help data 
SEND FOR YOUR FREE COPY 

Mail Coupon Below 
GULF PUBLISHING COMPANY: Send without 


charge your book catalog to 


NAME 
ADDRESS 


ciTy 
Mail this coupon to 
GULF PUBLISHING COMPANY 


BOOK DEPT 
P ©. Box 2608 Houston |, Texas 
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Nixon Elected to Succeed Higgins 
“y SOUS As Chairman of Hercules Board 
aie Charles A. Higgins has resig 

: chairmar t tine poard I Her 


BB. Nixor 


Diamond Alkali Division Names 
Production and Engineering Head 
t i H . Curt 


Babcock & Wilcox Stockholders 


Hike Number of Directorships 
s of Hal 


Insul-Mastic Licenses Knudsen 
Kn Isen ( 


s beet 


AIR - GAS - AMMONIA / COMPFESSOF operators 


ormance 
oa can build peak - ess 


INSTALLATION OF VOSS VALVES 
WILL DO THE JOB! 


if you want peak performance .. . increased efficiency 
. greater output... lower power costs with utmost safety, 
investigate the advantages of VOSS VALVES for your machines. 


VOSS VALVES provide. . . Quiet, vibration-free operation * 

20 to 60% more valve area * less power consumption * 

low pressure loss * normal discharge temperature * (tee 
lower operating costs * utmost safety. 


To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your machine. Our detailed proposal will be sent without obligation. 


Voss VALVES 


eec ust Pat OFF 


J.H.H. VOSS CO. 
INCORPORATED 


784-A East 144th Street, New York 54, N. Y. 





Snodgrass, Willes and Gettig 
Get New Resiguenents at amare 
Re ase , " 
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Gettig Snodgrass 


1933 


ce 1948 


Gustin-Bacon Adds Distributor 
For Three Glass Fibrous Products 
Achest ” 


Carbide and Carbon Makes Crist 
Physical Processes Research Head 
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RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge. $3. Blind box address in our care counts six words. Replies forwarded without charge 
Display ads, set in suitably larger type with ruled border, $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues. COPY DEADLINE: 26th of month preceding date of issue; Send 
opy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 


Texas 
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ALL SIZES TO FIT YOUR GAGES & VALVES tages Apne ements 


ERNST WATER COLUMN & GAGE CO. il fleld service on installation 








Send for Catalog, LIVINGSTON, N. J. t f furnaces and combustion 
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ESTIMATORS 


Young engineers capable of mechanical 


estimating for construction of refiner 


Consolidated Engineering Names 
Colvin, Smallman and Pollock 

ies, steam power and similar industrial 

= pene ts Must have held ex 


propes some 
perience 
Considerable weight given to ambition 
inte lige nee and interest in estimating 


ind cost analysis 


BECHTEL CORPORATION 


220 Bush Street 
SAN FRANCISCO, CALIFORNIA 











Gordon Succeeds Beattie as Inco 
Vice President, General Manager 
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Advertisers in the August Issue 


They’re in The Refinery Catalog 


" The asterisk preceding name of advertiser 
indicates that detailed data on products and 
services of the firm will be found in The 
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The Air Preheater 
*Airetool Manufacturing 

Sinn Wood Steel Co 

Allied Chemical & Dye Corp 
Allis-Chalmers Manufacturing Co 
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Frontier Chemical Co 
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Hudson Corp 


Industrial Pyrometer & Supply Co 
Ingersoll-Rand Co 


The International Nickel Co 
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Jet-Lube. Ine 


Johos-Manville Corp 
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Kinney Manufacturing Co 
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Aireil Burner Co 
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The New York Air Brake Co 
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VW. HH. Nicholson & Co 
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*National 
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Products, tne 
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Schield Bantam Co 
Schutte & Koerting Co 
Shell Oi Co 

The Sherwin-Williams Co 
Sims Pump Valve Co 
Southern Engine A&A Pt 
Sparkler Mi facturing Co 
‘Spring Packing Co 

Standard Oj} Co. of California 
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cat cracker diet cuts catalyst loss 
ee saves °677 per shift 


How much can you save a day by reclaiming your 
catalyst now lost? Tests of Centrifix Catalyst Separators 
in several large western refineries show efficiencies of 
over 95% on material, 50% of which is less than 5 
microns in size. Centrifix Catalyst Separators are saving 
from 1'4 to more than 5 tons of catalyst per day. 





Learn how Centrifix separators can be put to work in 
elutriators, lift disengagers, reactors, regenerators, after 
waste heat boilers to catch the catalyst you're losing. 








Internal Catalytic Dust En- 
trainment Separator employs 
aerodynamic priniples to 
achieve efficiencies close to 
double that of separators 
previously used 


WRITE FOR CENTRIFIX ENGINEERING 
BULLETINS FOR PERFORMANCE FACTS 





THE 


Centrifix 


CORPORATION 


3608 PAYNE AVENUE 
CLEVELAND 15, OHIO 
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Tested and listed by Underwriters’ 
Laboratories, Inc., for use in han 
diing flammable liquids such as 
gasoline, propane, butane as well as 
flammable gases 





FORGET ABOUT 


CORROSION! 


Yes. Rockwood cold-forged steel Unions are corro- 
sion-proof. No more worries about corrosion at seat 
joint. 


And that’s not all 


The non-corrosive seats are double-locked in place, 
under 100,000 and 400,000 Ib. pressure. They can’t 
work loose because they're an integral part of the 
Union. And their plug type ball-to-cone design has no 
sharp corners or knife-like edges. Piping misalign- 
ment is done away with. 


The new, over-all balanced design of Rockwood 
Unions gives all three parts equal strength. You get 
higher resistance to tough working conditions 
expansion and construction-shock — jar and vibra- 
tion. Absolute interchangeability of parts for speedy 
replacement. 





Rockwood Union seats 
are made of stainless steel or 


Moly 431...thanks to cold-forging 


All Rockwood Unions are “Rockwoodized”’ against 
corrosion — a special coating process. For details on 
the complete line, write Rockwood Sprinkler Com- 
pany, 102 Harlow Street, Worcester 5, Mass. 


Special Non-Corrosive Seat Construc- 
tion gives Rockwood Unions supe- 
riority. Specify Rockwood Type 602 
Union with two Stainless Steel 
seats —or Rockwood Type 603 
Union with two Moly 431 seats. 


~~ 
S poe Woon /. 


ROCKWOOD 


SPRINKLER COMPANY 


MANUFACTURERS OF THE MOST COMPLETE LINE 
OF STEEL UNIONS ON THE MARKET 





WORCESTER 5, MASSACHUSETTS 














The Fine Art of 
Doing Things Well 











OUR COMPLETE LINE 


Our new catalog ts ready for you! Write 
for yours today. It is brought up to date 
and includes dimensional drawings . . . it 
covers our complete oil equipment line 


This catalog will prove invaluable to you 





AT YOUR FINGERTIPS 


whether your plans are for expansion or 


tor replacement. Here at your fingertips 
will be the entire McDonald Onl Equip 


ment line Its yours for the asking. 
A. Y. McDonald Mfg. Co., Dubuque, lowa. 


HOME OF THE SWING JOINI 


@ OIL EQUIPMENT e 





